VOLUME 14 © NUMBER 4 © OCTOBER, 1941 


Articles 


A Statement from William S. Knudsen 

Faster Production—W rought and Cast Metals 
Faster Production—Fabrication and Treatment 
Faster Production—Design and Material Selection 


Faster Production—Inspection and Testing 


PREVIEW OF NATIONAL METAL CONGRESS 


Manufacturers’ Literature 
Highlights 

Editorial 

Letter to the Editor 
News 

Shop Notes 

Advertisers in This Issue 
Trends 








Metallurgical Engineering Digest 





Production 

Processing and Fabrication 
Design and Applications 
Testing and Control 





Are these (Juestions 


What steels will meet 


our design and production 


requirements at lowest cost? 











Feature Section 





A jew of the hints on faster production— 


possible increase of 34 ton of hot metal for each min- 
saved at a 1,100-ton blast furnace.—Sweetser, page 


re steel ingots from the all-basic open-hearth— 
nartz, page 438. 


w the present pressure of demand can be partially met 
ncreased duplexing with the Bessemer.—Graham, page 


® 
ie More electric steel from top-charging furnaces.—Luerssen, 
‘ page 442. 
a 
Faster rearmament by use of specialized atmosphere heat- 
a treating furnace——de Coriolis, page 459. 
: e 
Faster carburizing possible from the new 4-row carburiz- 
i ing furnmace-—Davis, page 462. 
—— = 
’ a 
Increased output and reduced costs obtained by mechanized 
oxy-acetylene welding.—Rockefeller, page 465. 
® 
Do not forget the carbon steels. Save the scarce alloying 
elements.—Gillett, page 480. 
4 a 
Simplify our groups of steels in the interest of speedier 
Z production.—Smith, page 483. 
Faster production promoted by improving the machin- 
ability of cast iron.—Lorig, page 486. 
© 
. 3 How mass radiographic inspection promotes defense pro- 
- ’ duction — Woods, page 508. 
A . 2s 


More speed in production by means of rapid analyses by 
Spectrography.—Nitchie, page 509. 
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W elder Qualification 


The gentle hand of Order is applied to the chaotic welder- 
qualification picture through an American Welding So- 
ciety. Committee report on standards for welders to meet 
in qualification tests, abstracted on p. 590. 


Platin g Aluminum on Steel 


Aluminum-on-steel coatings would have several impor- 
tant industrial applications if electrolytic methods of mak- 
ing them could be perfected. A comprehensive review of 
the problems and progress in this field is given on p. 586. 


Heat Treating High Speed Steel 


A monumental paper by Schlegel (p. 602) reveals that 
soft skin on heat-treated high speed steel may be caused 
by carburization rather than decarburization. Perhaps some 
of our pet ideas about atmospheres are due for the discard. 


All Metals are Precious 


Nowadays platinum, gold, etc., are just ‘noble’ metals— 
all metals are “precious.” The current metal-supply situa- 
tion and substitutions adopted by metallurgical design engi- 
neers to offset and alleviate critical-metal shortages are 
broadly presented in a composite on p. 620. 


Cast vs. Rolled vs. Welded Stainless 


Occasionally we've been charged with overemphasizing the 
design problem involved in selecting metal-forms—deciding 
whether it’s best to use a casting or a forging or a weld- 
ment or what-have-you for a specific product or service. But 
the problem can’t be overemphasized; too little published 
guidance on the matter has been offered the engineer, yet it 
is one of the commonest phases of metallurgical design. 
That's why we'll continue to highlight any good article on 
the subject, such as that of Ostrom and Thomas re stain- 
less (p. 632). 


Modern Condenser-Tube Alloys 


According to an A.S.M.E. committee report (p. 636), the 
“good old” condenser tube alloys—Admiralty, Muntz metal 
and arsenical copper—are being outperformed by the newer 
alloys such as aluminum brass, aluminum bronze, copper- 
nickel, copper-nickel-zinc and copper-nickel-tin. 
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in a FEW SECONDS 


“How many pounds of electrodes will | need for this job?” 


“What will be the total cost of electrodes for this job?” 


Weldeutle Wire weld footage can | get from my electrodes in stock?” 


The answer to these and many other questions are 
quickly obtainable with the G-E Arc Welderule 
a rapid-calculator which further extends G-E engi- 
neering service to users of G-E electrodes. 


With raw material on a priority basis, no one con- 
nected with arc welding can afford to be without 
accurate knowledge of future stock requirements or 
production obtainable from present stock. You can 


WELDING ENGINEER—“This Weld- 
erule helps me to specify the most eco- 
nomical types and sizes of electrodes for 
various jobs.” 


parison of results.” 


WELDING SUPERVISOR—"“The Weld- 


erule gives me a ready check for com- 


keep a current check on the answers to such ques 
tions with the Welderule. 


There's a G-E arc welding distributor in your locality 
who will be glad to work with you on your electrode 
problems. He will also supply you with a Welderule.* 
Get in touch with him today, or with the nearest 
G-E office. General Electric, Schenectady, N. Y. 
Read what these G-E electrode users say! 

*Price 25¢ each 


PURCHASING AGENT—‘“The G-E STOCK KEEPER —“The vie 
Welderule helps to simplify our pur- helps a lot. Now | can tell — bi 
chasing problems by quickly translatin can get out of electrodes on hane 
production requirements into pounds o| 

electrodes.” 
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Our Special Issue 


[he present World War is a War of Metals. 
\ithout metals and their alloys, the conflict could 
t be fought. 
Both for this nation’s own defense and for aid 
the democracies, metals in many, many forms are 
‘olutely necessary. And the faster and in the 
ater abundance they can be furnished to the 
ny, the Navy and the Air Force, victory is the 
ter assured, 
'o help the metal industries and those in charge 
the Defense Program, this issue is specially de- 
‘ed to some of those processes and methods which, 
the experience of a group of authorities, are 
rumental in promoting— 


Faster Production for Defense 


"hese contributions should be of value to the De- 
iense Program, The editors acknowledge with grati- 


tude the cooperation of the contributors.—The 
Editors. 


Once Again 


The “I am holier than thou” attitude of some of 
the high-brow literary magazines that smugly tell 
what's wrong with the world and how to fix it, espe- 
cially in sociological matters, has long griped us. 

Finding an article on ‘Plywood, the Lumberman’s 
Stepchild,” in the September Harpers, brought the 
thought that perhaps here would be an article phrased 
in understandable terms and giving real information. 
The article started out to confirm this hope, until we 
met the following: 


Metals fatigue; they tend to crystallize after being sub- 
jected to long periods of vibration, and this is extremely 
important in a fast-moving piece of machinery like an air- 
plane. 
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In the back of the magazine, we are told that the 
author of this misstatement about “‘crystallization,” 
is “‘a graduate of the Wharton School of Commerce 
and Finance, has been actively engaged as industrial 
consultant for 15 years, advising executives on new 
processes and products and on management questions. 
In the course of this time he has managed such diver- 
sified businesses as the manufacture of machine tools, 
umbrellas, springs and wallpaper.” 

We trust the period of service in the manufacture 
of springs was short, with such a grasp of fatigue 
phenomena as this article shows. He better stick to 
wallpaper. 

Anyhow, we feel justified in our previous generali- 
zation that we, at least, don’t have to accept the 
sociology put forth by authors in Harpers, for that 
may be quite as cock-eyed as is the quoted gem of 
engineering.—H.W.G. 

Priorities 

Priorities are nothing new in the metal industry. 
The early charcoal furnaces in England required so 
much wood for charcoal that in 1558 a law was 
passed prohibiting cutting trees for charcoal, save in 
restricted areas, lest there be no oak left for ship- 
building. This halted the iron industry till the early 
17th century when coke began to be used for making 
iron.—H.W.G. 


Another Honor for Metals and Alloys 


For the third consecutive time, METALS AND 
ALLoys has won an award in the annual competition 
conducted by “Industrial Marketing.” 

The award was made for the best series of articles 
or editorials published during the year ended July 
31. The series of articles was the one with the title 
—"‘Bearing Metals from the Point of View of Stra- 
tegic Materials’—by H. W. Gillett, H. W. Russell 
and R. W. Dayton in the Sept., Oct., Nov. and Dec. 
issues of last year. 

The editors and the Reinhold Publishing Corp. 
acknowledge this honor with grateful satisfaction.— 


The Editors. 


Electric Steel 


Among the many remarkable developments in the 
rearmament program of this country is the expansion 
in electric steel capacity. 

At the end of 1940, the electric steel melting 
capacity was officially announced as 2,586,320 net 
tons. This was an increase of 19.5 per cent over the 
1,326,788 tons as of Dec. 31, 1936, a sharp expan- 
sion in 4 years. In the 15 or 16 years previous to 
1936 or from 1920 to 1935 or 1936, the industry’s 
capacity had remained rather static at from 1,250,000 
to 1,500,000 tons annually. 


Now comes the official report that as of June 30, 
(Continued on page 510) 











Shells for Defense 


Another Example 
of How Inland Steel Is Used 
in the Preparedness Program 


Numerous plants throughout the United States are 
busy manufacturing enormous quantities of artillery 
shells —shells needed for the defense of America. 
Flowing from the Inland mills is steel from which 
thousands of these shells are being forged. 


Inland has never been a producer of munitions; nor 
has it made steel for munitions in times of peace. 
Inland manufactured no steel for war purposes 
between the close of hostilities in the First World War 
and the outbreak of the present war. 


But today, with the same spirit exhibited by all 
American industry, Inland is doing its part by making 
steel, in whatever form required for our National 
Defense Program, to the limit of its manufacturing 


facilities. This is Inland’s No. 1 job! 








When forging one size of field artillery shell, 
a 50-lb. billet is heated in a continuous furnace. 
The billet is quickly descaled and pierced, then 


follow two fast drawing operations. Above is 
shown a shell after the first draw. 
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Faster Production 
for Defense 


HIS ISSUE is devoted to brief articles which sug- 
[= short cuts to faster production for some de- 

fense materials. They are written by authorities in 
four general fields of the metal industries. Hence 
their manifest value to those metal working indus- 
tries producing defense materials. 
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many metals and their alloys are essential 

factors. The conflagration which has en- 
gulfed almost the whole world could not spread 
as it has except for metals. Without metals and 
alloys of many types, airplanes, bombers, tanks, 
anti-aircraft guns, cannon and rifles could not 
exist. The nation that does not have these is 
overwhelmed—the nation that has them in 
abundance and in predominance is.certain of 
victory. 


T-. PRESENT WAR is a war of metals. The 


The United States may have all or most of 
these essentials but unless they are turned out 
at a speed commensurate with the danger in- 
volved, victory, or even protection, 15 not as- 
sured. Speed in production of these essentials 
is one highly important factor in our Defense 
Program. 








—— S. Knudséit——» 
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Blast Furnace Practice 
by Ralph H. Sweetser 


Consultant in Blast Furnace Practice, 
New York 


There are two answers to the question—'How 
can we get more pig iron out of the iron blast fur- 
naces already built and ready to run?” 

The first answer is, a greater through-put of iron- 
bearing material when the maximum tonnage of coke 
is consumed in the furnace in 24 hrs. It is obvious 
that a furnace should be ‘‘driven” at its full capacity 
in the present emergency demand for output, pro- 
viding that the quality of the pig iron is main- 
tained. 

Starting with the top limit of coke put through 
the furnace it is essential that the heaviest possible 
burden of ore and iron-bearing materials should be 
carried. The new “lean-slag practice’ allows this 
to be done without the usual precaution of “being 
on the safe side” because of the fear of making oc- 
casional casts of high sulphur iron. External de- 
sulphurization with soda ash will prevent any high 
sulphur casts going into the mixer. 

In addition to being able to carry the maximum 
burden of ore with “‘lean-slag practice,’”’ there is no 
need for as much weight of limestone, with a con- 
sequent less weight of slag per ton of pig iron. These 
apparently small changes in the basicity of the slag 
do allow a greater through-put of iron-bearing ma- 
terial, but the sulphur in the pig iron made will be 
above the limits for quality steel, and must be re- 
moved by external desulphurization with soda ash. 
The technique of this practice has advanced gradually 
since the tests made at the Monessen Plant of the 
Pittsburgh Steel Co. last year under the auspices of the 
Blast Furnace and Raw Materials Committee of 
A.I.M.E.; the feeding of the soda ash into the hot 
metal is easy and simple and fumes from the re- 






actions are no longer troublesome. 

The less amount of extraneous work that the coke 
has to do the greater will be the through-put of iron- 
bearing material; “extraneous work for coke’’ in- 
cludes the heating and smelting of materials that 
could be eliminated before charging into the furnace, 
whether it is water in the air blast; excess gangue in 
the ore; excess ash in the coke; or even the Co, 
gas in the solid limestone. The elimination of such 
excess baggage allows that much more through-put 
of the iron-bearing material for the maximum ton- 
nage of coke. 

Another apparently small detail that is gradually 
being put into standard practice, especially on the 
larger furnaces in the North, is the shutting of the 
iron notch without slacking the blast. Such practice 
eliminates the usual settling of the whole column of 
stock inside the furnace after each cast and prevents 
the slow driving and higher blast pressure that fol 
low; this means uninterrupted smelting, and an in 
crease of 3/4, ton of hot metal for each minute saved 
at an 1,100-ton furnace. 

The second answer to the question is the maximun 
safe utilization of the sensible heat of the hot meta 
as it flows into the ladles. This means the melti: 
of certain kinds of light scrap in the casting ladle: 
instead of filling it into the furnace through ¢! 
charging bells. This practice has long been knov 
but it is likely that it can be increased without a 
harm to the ladles or to the hot metal. Fast-runni: 
“lean-slag” hot metal is favorable to this practi 
very low sulphur iron, or slow-running iron, wou! 
skull up the ladles if much scrap were used. 


Open-Hearth Furnace Output 


by Leo F. Reinartz 


Manager, Middletown Div., 
The American Rolling Mill Co., 
Middletown, Obio 

Today steel plant managers are searching every 
nook and cranny to find ways and means by which 
to increase the tonnage from open-hearth furnaces. 

Usually, when an open-hearth department is oper- 
ated at full capacity, ‘bottle necks’’ and delays seri- 
ously interfere with production. To assist in remedy- 
ing these conditions, the management must know the 
real facts. It is, therefore, advisable, depending on 
the size of the shop, to select three or more men— 
preferably industrial engineers—to study all phases 
of operations on each of the three turns in 24 hrs. 
and tabulate their findings. These men will localize 
the delays so that they may be classed and studied 
as engineering or operating problems. 

In the stockyards, delays may be due to track lay- 
out, or inadequate facilities for servicing locomotives 
with coal and water. Oil electric locomotives, if 
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properly maintained, give almost 100 per cent serv- 
ice in 24 hrs. Sufficient time and labor should be 
available to be sure overhead cranes do not cause 
delays due to poor maintenance. 

Enlarging scrap pans, within the limits of charging 
machine capacities and open-hearth furnace door 
clearances, is helpful in speeding up shipment of 
scrap to the furnaces. By spending 50c (or less) per 
ton on reshearing heavy melting scrap into smaller 
pieces, the weight in charging pans can be increased 
15 to 30 per cent, thus expediting the charging of 
furnaces. More time and labor spent in loading all 
kinds of scrap into pans in the stockyard will also 
decrease charging delays. 





The All-Basic O pen-Hearth 


One of the most outstanding ways that has been 
suggested for increasing open-hearth ingot tonnage 
is the development of the all-basic open-hearth furn- 

ce. For many years this type of furnace has been 
n successful operation in Germany, where they have 

sed the Radex basic brick. They claim this design 

; increased the tons per hour and decreased the 

perating costs. Campaigns up to 1400 heats have 

en reported. In England and Australia, where 
nilar designs have been reported to have been 
lopted, increase in yearly production, averaging 
rom 15 to 25 per cent, has been made possible. 
ch a change means the complete rebuilding of the 
rnace, from the slag pockets on up. Basic bricks 

e used in the entire end construction above the 
lag pocket arches. From end to end of the furnace 

bricks in the roof are basic and are suspended 

ith suitable spring arrangements for the movement 
brick when heating and cooling the furnace. In 

ie front and the sloping back wall construction, of 
uurse, basic bricks also are used. In such type 
irmaces the slag deposit is materially reduced. 
Nevertheless, for best operation, the slag must be re- 
moved at frequent short intervals. Higher fusing 
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temperature brick is required in the checker cham- 
bers, and provisions are made for blowing the check- 
ers regularly, as well as removing the dust from the 
chambers several times during the long campaign— 
preferably through tunnels under the slag pockets. 
Brick manufacturers say that the American-made basic 
brick will give results equal to those used in the 
European practice. We are told that the brick sup- 
ply, although limited, would be sufficient to take 
care of a reasonable development in this field. 

In those shops where 45 to 55 per cent hot metal 
is available, scale treatment of the hot metal at the 
open-hearth shop, for the reduction of silicon to 
0.30-0.50 per cent befere pouring it into the open- 
hearth furnace will permit reduction in the limestone 
charge, and increase the tons per hour of the furn- 
aces. This practice will allow the use of more hot 
metal in the charge without the use of charge ore or 
without losing flush-off slag. 

Average furnace availability may be increased by 
careful analysis of repair delays, and paying an extra 
incentive bonus to masons and laborers to speed up 
furnace repairs. 

Floor expediters in large shops can help decrease 
congestion and interferences by scheduling hot metal 
additions and charging operations. 

In the pit proper facilities for speeding up the 
cleaning and preparation of ladles, use of magnets, 
large grab buckets, and mechanical equipment for re- 
moving caps from molds should be available to de- 
crease delays. 

Sight should not be lost of the need for job train- 
ing the personnel in the most efficient methods of 
work; paying adequate base rates, plus incentive 
payments for increased efficiency; and instilling into 
the organization a desire to increase production to 
help the defense needs of our country. Starting a 
competitive contest often does more than an increase 
in pay to spur men on to greater effort. 


Open-Hearth Steel Making 


by E. L. Ramsey 


Superintendent, Steel Production, 
Wisconsin Steel Works, 
S. Chicago, Il. 


Steel produced by the open-hearth furnace is one 
of the basic materials required for defense. Every 
effort is being made to speed up and increase the 
production of all available open-hearth furnaces and 
equipment. This rapid expansion of production has 
had its effect on the raw materials used in steel mak- 
ing. Scrap and hot metal or pig iron are the chief 
raw materials used by the open-hearth. Because of 
the big demand for scrap, this material is coming 
to the open-hearth today in lighter form and not as 
carefully prepared and classified, and of poorer 
quality. This adds to the difficulty of getting open- 
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hearth furnaces properly and quickly charged, espe- 
cially so when every furnace and piece of equipment 
is loaded and operated to capacity. The proper prep- 
aration, classification, and handling of scrap is essen- 
tial for fast open-hearth production. 

In the basic open-hearth furnace it is customary 
to charge hot metal from the blast furnace with a 
silicon content of 0.75 to 1.25 per cent. The trend 
of recent experiments and practices has been to use 
hot metal with a lower silicon range. By means of 
slag control the use of this low silicon metal permits 
a much lower limestone charge which results in a 
lower slag volume, a much faster working heat, and 
a more uniform heat as to temperature and degree 
of oxidation of slag and bath. Low silicon metal 
also helps when charged into a furnace that has had 
a delayed scrap charge; it can be added without 
the usual foaming slag condition which slows down 
the working of the heat. 

The processes of furnishing low silicon hot metal 
to the open-hearth are still in their infancy and pre- 
sent problems which have to be solved. It has been 
produced directly in the blast furnace by the regula- 
tion of the composition and volume of the stone 
charge, and also by the addition of roll scale to the 
hot metal as it leaves the furnace. 

There are several systems of slag control; one is 
known as the “pancake” test. A sample of slag is 
poured into a test mold, allowed to cool and its 
chemical composition can be estimated by the ap- 
pearances of the test. By the use of these tests, cor- 
rections can be made to the slag, keeping the slag 
volume down to a minimum and maintaining the 
proper lime-silica ratio. This control results in faster 
and more uniform heats. It also produces the most 
favorable conditions for the de-oxidation practice 
and gives the most consistent recoveries of alloying 
constituents which are added to the bath. 

As many steels for defense are forging grade and 
subject to machining operations, it is important that 
these be given special attention as to cleanliness and 
grain size specifications. This means that the deoxi- 
dizers should be added so that the deoxidation re- 
action products are easily fusible and fluid and can 
rid themselves from the bath. Additions to the ladle 
can also be made so as to help reduce objectionable 
inclusions, 

It is necessary during the working of the heat 
that the open-hearth operator have the cooperation 
of the laboratory in furnishing rapid and accurate 
analyses. Final tapping tests should be made under 
10 mins, 

Along with the increase in demand for steel has 
come an increase in the percentage of heats that re- 
quire hot topping. The revamping and expansion 
of mold yards and equipment is necessary if the molds 
are to be properly prepared. 


For ‘Faster Production for Defense’’ the open- 





hearth should have: 


Scrap properly prepared and classified. 

Hot metal with lower silicon range. 

Slag control. 

Proper deoxidation practice. 

Fast and accurate service from the laboratory. 

Auxiliary equipment sufficient to correspond with the 
increased production. 


Open-Hearth Furnace Control 
by C. D. King 


Chairman, Open-Hearth Committee, 
U. S. Steel Corp. of Delaware, Pittsburgh 

The national defense program, requiring an in- 
crease in the producing capacity and a speeding up 
of the production processes for all vital defense ma. 
terials, has forced the attention of the steel operators 
upon a more precise control of the open-hearth furn- 
ace as a practical means of obtaining maximum pro. 
duction from existing equipment without sacrifice o! 
product quality. Of principal concern to the mainte 
nance of continuously high production rates is th: 
efficient utilization of fuel and of flame temperatur 
Measurement of the quantities of fuel and air used 
correct proportioning of fuel and air entering th: 
furnace, proper application of flame in the combu 
tion zone, and control of temperature in the furna 
and regenerative systems, are essential to efficie: 
combustion, fullest utilization of the heat develope. 
in the furnace, and to the attainment of maximun 
refractory life. 


Use of Flowmeters 

Furnace control begins with flowmeters for a 
curately measuring the gas and liquid fuel inp: 
Flowmeters should be of the indicating, recordin 
and integrating type which permit control of the f. 
input rate by the furnace operator and preserve 
record of the fuel performance and of fuel consump 
tion for each furnace. Only by this means can the 
fuel input during the course of a heat be regulated 
for greatest effectiveness, and the records studied with 
a view to obtaining the utmost in furnace perform 
ance. Liquid fuel flowmeters should be supplemented 
with steam pressure and fuel temperature recorders 
to assure constantly efficient atomization at the 
burners. 


Draft Control 

Draft control is likewise essential in modern furn- 
ace practice. Proper draft regulation minimizes in- 
filtration of air above furnace floor level, maintains 
a balanced pressure condition within the furnace 
laboratory, contributes to improved flame direction 
and combustion, and reduces waste gas volumes there- 
by improving the useful life of furnace brickwork 
and checkers. Draft regulation is therefore an in- 
dispensable part of open-hearth furnace operation 
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and, since it can be continuously and exactly main- 
tained by automatic equipment, modern furnace prac- 
tice implies the use of automatic draft regulation. 


Forced Air Fans 
Where the physical layout is suitable, forced air 
fans will be found advantageous. The amount of air 
which can be obtained for proper combustion of fuel 
on natural draft operated furnaces depends upon the 
stack effect of checkers and uptakes and the resist- 
ance to air flow in various parts of the furnace sys- 
tem. During the melting down stage of a heat, the 
charge can absorb the maximum heat input without 
damage to the furnace structure. However, it is 
during this very period that the temperature in the 
furnace system and therefore also its stack effect is 
at its lowest, and accordingly the amount of fuel 
which can be properly burned is limited to the re- 
luced amount of air which can be supplied under 
these conditions. As furnaces become older, the re- 
istance in flues and regenerators increases and con- 
quently less air is available on such furnaces than 
new units. The use of forced air fans makes the 
rnace independent of either temperature conditions 
frictional resistance so that the air required at all 
ies can be provided according to the quantity of 
‘| used. Forced air equipment with provision for 
asuring the air delivered to the furnace assures a 
rrect air input by regulation of the fuel-air ratio. 
tomatic fuel-air proportioning may be used or the 
io may be controlled manually. A combination of 
asured forced air and automatic draft control 
‘fers an effective means for providing the correct 
rnace atmosphere and efficient flame characteristics 
rapid melting and refining. Proper character- 
s of flame during different stages of the furnace 
le are of fundamental importance to fast produc- 
n rates and are obtained by the fuel, air and draft 
ontrol equipment when combined with the experi- 
enced furnace operator's ability to judge correctly his 

furnace conditions. 


Measuring and Recording Temperatures 

The measurement and recording of temperatures 
in various parts of the furnace system is essential to 
proper regeneration and the preservation of refrac- 
tories. Multiple recording pyrometers with thermo- 
couples (or radiation elements) located in the checker 
chambers and flues permit either automatic or manual 
reversing of the furnace air and gas valves at the 
optimum regenerative temperatures for efficient re- 
covery of heat from the waste gases. Careful con- 
trol of reversal time in conjunction with temperature 
assures the correct preheating of combustion air, pro- 
moting maximum heat input to the furnace with si- 
multaneous protection against burning of the checker 
brick. The actual reversal should be accomplished 
as tapidly as possible and means are now available 
for quick reversal and proper sequence of the steps 
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required. A difference of as little as 5 seconds per 
reversal is equivalent to 450 tons or 3 heats per 
month at a 10 furnace shop tapping 150-ton heats. 

Roof temperature control offers a means for 
maximum fuel input and production by safeguarding 
the roof refractories. The control can be arranged 
so as to limit the maximum roof temperature desired 
by automatically reducing the fuel in increments to 
accomplish the necessary adjustment. The control 
can also be used as a guide to the first helper, per 
mitting him to make the adjustments manually. Roof 
temperature control may be found useful in supple- 
menting the skill of first helpers toward attaining 
reasonable roof life and assuring maximum fuel in 
put and production rates. 


Increased Production 


Furnaces equipped in the manner described should 
show a marked increase in production rate with a cor- 
responding decrease in fuel consumption compared 
with similar furnaces operated without such equip- 
ment. To obtain the maximum benefit from such con- 
trol instruments and equipment, assuming the con- 
trols are of the proper type and correctly installed, 
three essential principles should be followed: 

1. The furnace system should be maintained in a 
manner to reduce radiation losses and air leakage 
to a minimum. 

2. The equipment should be properly serviced and 
maintained to assure a high degree of accuracy 
and reliability, thereby commanding the confidence 
of the operators and their reliance upon unfail- 
ing performance. 


3. First helpers should be instructed and supervised 
in the proper use of the provided instruments 
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Bessemer Steels 
by H. W. Graham 


Director of Metallurgical Research, 
Jones & Laughlin Steel Corp., Pittsburgh 





From the standpoint of rapidity of the progress 
of metallurgical reaction, the Bessemer process has 
today no competitor in the American iron and steel 
A converter will produce 25 tons of steel 
in about 12 mins., or smaller blows in a few minutes 


industry. 


less. Nowhere in the steel making industry is there 
comparable speed or concentration of production per 
unit of facility. In today’s pressing demand for in- 
creased steel production, no one can accuse the Besse- 
mer process of being a laggard. In fact the limita- 
tions of Bessemer production are before or after, 
but not in, the converting department. The Bessemer 
plants of the United States are not now working at 
full converting capacity. Either iron is not available 
in sufficient quantity or blooming capacity is limited 
or the volume of orders is restricted. 

Some upward revision of nominal rated capacity 
at the beginning of 1941 gives the Bessemer capacity 
of the United States currently as slightly under 7,- 
000,000 net tons. Production for the first half of 
the year was at the rate of 75 per cent thus predicting 
a total Bessemer tonnage for 1941 of about 5,250,- 
000 tons. This will be the largest tonnage produced 
by the Bessemer process since 1930, when 5,640,000 
tons of Bessemer steel were made. 










































































































































But the steel industry, because of the falling off 
of Bessemer demand in the past two decades, more 
and more discounted the capacity of its converters, 
whereas as other facilities were generally held at 
about their true level of productive ability. It must 
be accepted that the true Bessemer capacity is con- 
siderably more than the nominal figure of 7,000,000 
tons per year. In fact, if pig iron were available 
and if the ingots made could be bloomed for orders 
that were available, existing converters in the United 
States would probably be capable of making some 
10,000,000 or 12,000,000 tons of Bessemer stee] 

Therefore in the present emergency the problem of 
increasing the production of Bessemer steel is not 
primarily concerned with the converting department 
but rather it rests in seeing that orders are at hand 
and that iron is available in adequate quantity. In 
the few instances where the converting department is 
really busy, blowing time can be reduced by iron ore 
additions and by other measures already known to 
the operations; but the Bessemer method is so rapid 
inherently that speed-up measures in that depart 
ment are of less importance and interest than the, 
are in other phases of iron and steel manufacture 

The converting department is also contributing 
greatly to increased open-hearth tonnage in rece: 
months by providing more blown metal for the d 
plex production of basic ingots. Duplex tonnag 
dropped off some in the period of 1938 to 1940 d 
to adjustments in method by some of the larger p 
ducers, but the pressure of present demand is tendi: 
to reverse this trend. It may be confidently « 
pected that the 1941 duplex tonnage will consider- 
ably exceed the 1940 figure of 2,200,000 tons. 

It is interesting to note that the Bessemer proces 
as well as being a rapid steel making method, yie! 

a product that contributes to rapidity of fabricatio 

by machining and other processing. Considered from 
the angle of speed alone, the Bessemer process stands 
at the top of the list. 


Electric Furnace Top Charging 
by G. V. Luerssen 


Metallurgist, 
Carpenter Steel Co., 
Reading, Pa. 


It is hardly necessary to call attention to the 
urgency of increasing the output of available arc 
steel melting equipment in the United States. It is 
in order however, to point out that the arc furnace 
is one of outstanding cases in the steel industry of 
large capital investment in equipment, and conse- 
quently the advantage of getting out every possible 
pound per unit of time evidences itself not only in 
lower operating costs but also in decreased necessity 








for additional specialized equipment. It is likewise 
in order to point out that simply a step-up in ingot 
production will not do. The final goal must be to in- 
crease the production of acceptable material, which 
is another way of saying that any devices or practices 

ed to increase production must function without a 

responding decrease in quality. 

Some such devices used successfully are high power 
input, faster methods of control analysis, preheating 

heavy additions such as in the manufacture of 

me stainless steels, and carefully designed molds 
| hot tops to insure maximum yield from ingot to 
ished product. 

One of the outstanding methods of increasing pro- 

tion, and one which has the added advantage of 

lirectly assisting in maintaining quality, is that of 

) charging. This involves the use of a furnace 

which the entire roof, electrode and mast assembly 

1 be removed for charging, either by lifting off 

irely or lifting and swinging on a pivot. The 

irge is loaded in a suitable bucket which is lowered 
into the furnace by crane and unloaded through the 
pottom, 

As a specific example of this practice, a swing- 
roof type Swindell furnace is being used having a 
shell diameter of 11 ft., and an operating capacity 
of approximately 10 tons. The roof together with 
the masts carrying the electrodes are integrally 
mounted on a raising and swinging device between 
the shell and the winch motors, consisting of a hy- 
draulic ram for lifting and a rack and pinion for ro- 
tating. 

The bucket is built of 1/, in. welded plate, cylindri- 
cal in shape, 8 ft. high by 6 ft. 8 in. in diameter, 
with an orange peel bottom tied in the center with 
heavy hemp rope. The bucket is loaded in advance 
by a magnet, preferably with heavy scrap on the 
bottom and the lighter scrap on top. 

After bottom and banks have been patched up, the 
bucket is brought up close to the furnace at the 
proper level, the roof is swung off, the bucket spotted 
over the furnace and lowered so that its bottom is 
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level with the top of the shell. The hemp rope is 
of such thickness as to burn through in about one 
minute at which time the orange peel opens and re- 
leases the charge. The bucket is then raised, the 
roof swung back into position, and power switched 
on immediately. The entire operation of removing 
roof, charging, and replacing the roof consumes about 
3 mins. 

The advantages of this practice are first, a saving 
in time of charging, which in the case of hand 
charging amounts to 25 to 35 mins. per heat; second, 
saving in charging labor; third, elimination of much 
of the heat loss during charging; and fourth, better 
distribution of the charge in the furnace, the latter 
two advantages showing up in a shorter and more 
uniform melt down. A further advantage lies in the 
fact that with this practice it is possible to charge 
more light scrap than in the door charging methods, 
since it allows piling the charge higher in the furnace. 
In using this practice, it is preferable to so select 
the scrap that the entire charge can be introduced 
from one bucket. While the practice described ap- 
plies to a 10-ton furnace, the swing type charging 
practice has been used on furnaces up to 18 ft. shell 
diameter and would undoubtedly be applicable to 
smaller furnaces with some modifications. 

One of the obvious problems arising in the use of 
this practice is that of roof refractories. This has 
been largely solved by the use of high alumina fire 
brick to replace the silica brick several courses from 
the skew, and in some cases by the use of a complete 
roof of high refractory fire brick. 


xk * 


By installing recuperators on industrial furnaces 

‘ler production can be attained. In one case, where 
600 tons of steel per week were produced formerly, 
now 900 tons per week can be obtained with a remod- 
elled furnace and recuperator. The furnace origin- 
ally was built with regenerative chambers with the 
flame reversing periodically. The recuperator elim- 
inated the regenerators and flame reversals. 


—Fitch Recuperator Co. 


xk 


Many foundrymen can relieve the shortage in 
nickel and assure themselves of ample supplies of a 
nickel alloy by changing from copper-nickel 50/50 
to a 25 per cent alloy of nickel and copper. While it 
would be necessary to use 2 lbs. for every 1 lb. pre- 
viously used, it would cost no more for the nickel or 
copper contents. In one case, you get a 1/> lb. of 
each element and in the other case, you get a 1/, lb. 
of wickel and 11/, lbs. of copper. 

—Niagara Falls Smelting & Refining Corp. 
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Making Steel Castings 


by John Howe Hall 


Consulting Metallurgical Engineer, 
Chestnut Hill, Pa. 


Probably there is no specific practice that, if gen- 
erally adopted, would result in faster performance 
or greater production of steel castings, than fe- 
designing in such a way as to make the finished 
article by a combination of casting and welding. 
This is particularly true of medium and heavy parts, 
such for instance as many ship castings. In these, 
light and heavy portions are frequently combined 
in such a way as to result in a large number of in- 
tersections that constitute “hot-spots.” By this, the 
foundryman means a portion of a casting that is 
necessarily of greater volume per unit of surface 
than the adjacent parts, and therefore solidifies later 
than the thinner portions of the piece. The result 
is often either a shrinkage cavity, a tear, or both. 

To prevent the formation of such defective spots, 
pattern alterations are only partially successful, and 
much time has to be spent in the foundry, placing 
chills, cutting brackets, molding blind heads, and so 
forth. Were this the only extra expenditure of time 
involved, the case would be bad enough. Quite 
often, however, the molders’ efforts do not suffice to 
prevent the formation of some defects, which are 
found by visual and radiographic inspection. 

The defective portion then has to be chipped away 
until only sound metal remains, the resulting cavity 
is repaired by welding, and in important castings 
the weld is reradiographed to be certain it is sound. 
If a defective weld is discovered, all or part of the 
weld metal has to be chipped out and the job re- 
welded and reradiographed. There is no partic .ar 
doubt that, in hundreds of cases, as strong a. )~b 
would be secured if the piece were designed in ti > 
first place to combine one or more castings, with 
plate or structural steel, welded together at the :n- 
tersections. Sometimes so much of an integral cas.- 
ing is chipped away before welding that the inter- 
section consists largely of weld metal, and can not 
possibly be stronger than a welded joint between cast 
and rolled metal, or between casting and casting. 
If designed in this manner, the time spent in pre- 
liminary radiographing and chipping out defective 
metal is saved, to say nothing of the time spent by 
the molder and mold-closer in placing chills, cutting 
brackets, etc. 

In concerns which both design and make the part, 
this combination of the arts of the founder and the 
welder has already made enormous strides. It re- 
mains for the simon-pure steel foundries to follow 
in the footsteps of their more fortunate brethren— 
a step, of course, that can only be taken with the 





full co-operation of their customers. The [latter 
would do well to send their engineers and designers 
to study the methods of the progressive machinery 
builders, who are already so successfully pointing the 
way. 


Gray Iron Foundry Practice 


by James T. MacKenzie 


Chief Metallurgist, 
American Cast Iron Pipe Co., 
Birmingham, Ala. 


The use of molding machines reduces manual! 
labor with consequent reduction of fatigue and al.- 
lows rapid training of unskilled men as machine 
operators, thus easing shortage of skilled molders. 
Mechanical handling of sand insures uniform sup 
ply of well mixed and well tempered sand without 
necessity of skilled men and with practically no hard 
labor. This has an important effect in the reduction 
of losses and makes for easy cleaning. Conveyo: 
handle molds from machines to casting station an 
on to shake-out. Iron is mechanically handled t 
thus reducing fatigue. 

Core blowing machines are being used more a: 
more, even for larger sizes of cores for heavy p 
duction schedules. Use of continuous automatica 
controlled core ovens gives better cores in a co: 
tinuous and uniform flow. Increased attention 
given to dust removal and atmospheric control, th 
increasing comfort and efficiency of men. 

Castings are being used to replace forgings, savin; 
considerable weight and a great deal of machining 
Many parts now being forged can be cast practicall) 
to size, 

Pneumatic hammers for chipping and _ portable 
grinders have helped a great deal to cut time in the 
cleaning sheds and the hydraulic cleaning methods 
have shown pronounced benefits in removing cores 
while at the same time making possible the recovery 
of much core sand in excellent condition for use. 

Storage facilities for raw materials in car-load lots 
with lift truck deliveries help to speed up produc- 
tion. Core rooms and cleaning rooms are working 
night shifts to keep up with production and the 
introduction of sand handling systems has enabled 
shops to go on extra hours or even to double shift. 

Much ingenuity is being shown in rigging and 
utilization of floor space. Molds are stacked and 
overhead heaters are used for drying. Flasks are 
being standardized thus speeding up production in 
slip and snap flasks. There is thus less equipment 
to handle, such as bottom boards, pouring jackets, 
etc., and this makes less delay on the part of the 
molder waiting for such equipment. 
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With so much work to be done, no foundry 
should accept work which is not suitable for its 
particular molding equipment, or requires special 
metal which it is not equipped to produce or with 
which its personnel is not familiar. A green sand 
foundry should not undertake work which should be 
made in dry sand, and it is not economical to make 
in dry sand castings that can be made perfectly well 
in green sand. Again, alloy cast irons in small ton- 
nages can not be made economically, due to the 
trouble of getting the value of the alloys in the re- 
turns—gates, sprues, and scrap. Alloy castings 
should be concentrated, as far as possible, from a 
conservation standpoint as much as from the skill 
and experience angle. Likewise, heavy castings are 
out of place in a light shop and vice versa. 


Cupola Practice 
hy Donald J. Reese 


Development and Research Div., 
nternational Nickel Co., 


Jew York 


A portion of our increased hourly and total ton- 
ages may be attained by narrowing down the varia- 
ions in practice which we have put up with in the 
ast, 

Demand that your coke supplier maintain the 
juality of his product, then aid him in meeting his 
ommitments by applying all the means of fuel con- 
ervation available to you. Buy a “sized” coke of 

12 the cupola diameter in size. Weigh the coke 
harge accurately. Use 10 or 9 or 8 lbs. of coke per 
j. ft. of cupola area and not 20 or 25 or 30 Ibs. 
er sq. ft. A proper height for the coke bed in 


nches of coke above the main tuyeres is 10.5 X /P 

6. P is wind box pressure in ounces, so with 
\6-0z. pressure, the bed height should be 48 in. 
Don't forget that a successful day’s run begins with 
i properly “burned in’ coke bed. Hot metal on the 
first tap is dependent on sufficient soaking time to 
preheat the sand bottom and well refractories. An 
hour’s time between light up and wind on is “too” 
little soaking time. Excellent results are obtained 
when the bed soaks as much as 5 or 6 hrs. 

Avoid wasting this high quality metallurgical fuel 
in shop salamanders, to preheat ladles, to vent cores, 
to bake cores, etc. 

With 30, 50 and 70 per cent steel in the cupola 
charge, the carbon levels in the iron should be 3.05, 
2.70 and 2.35 per cent, respectively. The main rea- 
son for using steel in the cupola charge is to attain 
desired carbon levels though it also helps to attain 
high metal temperatures (above 2800 deg. F.) and 
lowers the phosphorus content in the iron. Steel 
scrap is deficient in silicon, and each ton of steel 


used unnecessarily, requires about 40 Ibs. of silicon 
to make the product gray and machinable. The sup- 
ply of both steel scrap and silicon needs to be con- 
served to the best of our ability. 

Plan your metal distribution so that only the right 
amount of metal goes to the pouring floor and that 
ladles are completely emptied before receiving a new 
supply of metal. See that metal reaches the pouring 
floor in the least possible time after it is tapped from 
the cupola. It is good practice to weigh this metal 
if it is at all possible to do so. 

Cupolas work best when the melting rate is above 
1500 Ibs. per sq. ft. per hr. and up to 2250 Ibs. 
Successful operation becomes increasingly difficult 
as the melting rate approaches 750 Ibs. per sq. ft. 
per hour. If your cupoia is melting slower than 
1500 Ibs. per sq. ft. per hr., speed it up by using 
more air, or if you can’t handle the higher hourly 
output, line down to a smaller diameter. 

Plug up leaks in the air circuit between the blower 
and the melting zone of the cupola and don’t over- 
look the large air loss through an oversized slag hole. 
Air losses may exceed 20 per cent of the air de- 
livered by the blower. If you have a fan-type blower, 
don’t cover the intake with a screen finer than 1-in. 
mesh. 

The charging gang has the important job of con- 
trolling the chemistry of iron. All materials going 
into the cupola must be weighed accurately and as 
the charge was calculated. 

Don't waste your time worrying about tuyere area, 
oxidized metal, cupola pressure, etc. Have courage 








































to use materials that you formerly considered un- 
satisfactory for a cupola material provided the chem- 
istry and linear dimensions are satisfactory; 30 per 
cent of the cupola diameter is a satisfactory linear 
dimension. 

Remember that the cupola is a high speed melt- 
ing unit and to evaluate its performance in pounds 
of iron melted per minute or per second is a measur- 
ing stick leading to better knowledge of its per- 
formance. Do these things: 


Size materials to best suit your cupola. 

». Accurately weigh all ingoing materials, and, if 
possible, outgoing iron 

3. Conserve fuel, silicon and steel scrap. 

4. See that coke bed is burned through properly and 
that it soaks more than 2 hrs. 

. Melt 1500 Ibs. or more per sq. ft. per hr. 

. Plug up all air leaks, including the unnecessary 
amount through the slag hole. 

7. Expedite metal handling and do not store more 
than a 12 to 15-min. supply in reservoir ladles. 

3. Preheat ladles to a white heat if at all possible. 

. Improve yield of good castings from total iron 
melted by eliminating need for pigging cold metal. 


Malleable Iron Castings 
by H. A. Schwartz 


Manager of Research, 
National Malleable and Steel Castings Co., 
Cleveland, 


Since even those malleable plants which confine 
themselves to one shift must still operate their an- 
nealing departments on a 24-hr. basis, the problem 
of increase in malleable iron production can not or- 
dinarily be solved merely by putting on one or two 
additional shifts of molders. 

An increased production from a given plant thus 


usually involves some study of increasing the output 
of the annealing department. Two types of solution 
are looked for: Either to make a more annealable 
iron, or adopt a_ shorter annealing cycle. Both ex- 
pedients are subject to definite limitations. An in- 
crease in annealing ability by changes of chemical 
composition finally is limited when compositions are 
reached in which there is danger of primary graphiti- 
zation. These limitations are already rather well un- 
derstood, but quite obviously anything which is done 
to insure constancy of chemical composition makes it 
possible to have the average analysis approach the 
danger line more closely without fear that an unex- 
pected variation will produce unusable material. In- 
creased attention to analytical supervision and control 
is thus indicated. 

In an attempt to shorten the annealing cycle, the 
operator is limited by certain indispensable consider- 
ations. Annealing is accomplished by holding the 
product a given time, at a given high temperature, the 
time decreasing as the temperature increases. Unfor 
tunately the physical properties of the product de 
crease as the annealing temperature increases. Als 
the time which can be saved by raising this tempera 
ture from any ordinarily used value to the maximun 
permissible value is, at best, only a matter of son 
hours. 

Second stage graphitization is best accomplished b 
cooling at the correct rate, through a temperature i: 
terval of perhaps 50 deg. F. embracing the criti: 
range. Above and below this critical range, cool: 
rates may be as fast as any commercial mechani 
will permit. It is actually advantageous to withdr 
the stock from the furnace at 1100 deg. F. or 12 
deg. F. if that is mechanically possible. 

The execution of the minimum annealing co 
depends primarily upon the ability to have all pa: 
of the charge change temperature alike and at tha‘ 
rate best suited to the metallurgical purpose. This is 
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largely a matter of furnace design and operation. 

The writer has seen many instances where, in order 
to get more material into a furnace, the size of pot 
was increased, or the pots set closer together, with the 
effect of minimizing the rate at which heat could be 
transmitted into the more inaccessible portions of the 
charge. Such a practice can easily waste more time 
in slowing up heating and cooling than is gained by 
the equivalent of a larger amount of castings handled. 
This condition is particularly critical during the cool- 
ing interval if there are great temperature differences 
in various portions of the same furnace, then the time 
required in order that every portion of the furnace 
may cool at the preferred rate will become so great 
as to largely retard the output. 

From the annealing cycle viewpoint, therefore, at- 
tention should be directed to uniformity of tempera- 
ture in a given unit, not overlooking the limitations 
on the rate at which heat can be transferred from the 
surface to the center of the pots used. 


Copper Base Castings 
by John W. Bolton 


ief Metallurgist, 
e Lunkenheimer Co., 
} cinnati 


[n the casting field “Faster Production for De- 
nse’’ begins with getting good sound uniform cast- 
vs. This is equally true whether the castings be 
ipper base alloys, specifically bronzes, as discussed 
this article or brasses or steel, or cast iron or light 
ictal alloys. 

Low foundry losses and minimum machine shop 
rejection and troubles, coupled with structures suit- 
‘ble for rapid machining and for the services to be 
encountered are mandatory if really fast production 
is to be attained. Castings troubles represent losses 
in melting room, in molding, in cleaning, in machin- 
ing, and in inspection. Actual loss in efficiency is 
several times the percentage loss of castings. There 
are lost not only man hours, but also materials, ma- 
chine capacity and the like—and a heavy drain on 
the supervising staff occurs. Bad castings in the 
machine shop often mean not only man hour losses, 
but also often make it impossible to set suitable high 
machining rates—in production work the rate must 
be set on the least favorable portion, nut on the aver- 
age or on the optimum cutting portions. Uniformity 
is very essential. 

_ It is not a purpose of this article to discuss mate- 
tials handling, sand conditioning, molding methods, 
or machine shop practices. It is preferred to start 
with the melting process, the foundation or starting 


point. 
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Importance of Furnace Atmospheres 


Furnace atmospheres are highly important. Years 
ago there was a great deal of talk about the evils of 
“oxidizing” atmospheres. Researches within the last 
15 yrs. have shown conclusively that ‘oxidizing’ at- 
mospheres are not often responsible for defective 
bronze castings, in fact slightly oxidizing conditions 
may be desirable for some purposes. 

As has been shown by the writer and others the 
usual cause of intercrystalline porosity is what may 
be termed incipient shrinkage, and it has been shown 
that presence of excess reducing gases, particularly 
carbon monoxide and hydrogen in the furnace atmos- 
pheres, are potent factors in aggravating and promot- 
ing spongy, unsound castings. Out of the welter of 
contradictory opinions and inconclusive experiments 
it is definitely clear that carbon monoxide (in absence 
of hydrogen) can promote unsoundness in bronzes 
and that hydrogen definitely is dangerous in making 
copper castings. It is probable that hydrogen may 
be an offender in bronzes also. 

A first step in speed and efficiency is definite and 
accurate control of furnace atmospheres. One gas 
analysis is worth a thousand melters’ opinions. By 
regular use of an Orsat apparatus and suitable (pre- 
ferably constant automatic) burner regulation positive 
control can be effected in fuel burning furnaces. In 
electric furnaces atmospheric control also can be defi- 
nitely effected. Excesses of reducing gases can be 
avoided or eliminated. For most purposes on ordin- 
ary bronzes a maximum of carbon dioxide and a 
slight excess of oxygen is desirable. In fuel-fired 
furnaces such atmospheres offer added advantages in 
most rapid melting and maximum fuel economy. In 
view of the obvious advantages in better castings, 
low losses, speed, and fuel economy it is surprising 
that many foundries shy at the simple technical con- 
trol and regulation needed. 


Tem perature Control 


A great deal has been written about temperature 
control, particularly control of pouring temperatures. 
With proper furnace atmosphere control, ranges of 
permissible pouring temperatures are considerably 
widened. Pouring temperatures depend on the size 
and design of castings and on the ability of the sand 
to withstand the action of the metal. In general 
higher temperatures promote better feeding, lower 
temperatures help avoid sand troubles and mask to a 
degree improper furnace conditions. Actual melting 
process temperature, in the furnace before pouring, 
is in many ways as significant as pouring tempera- 
tures. Overheating is detrimental, and regular pyro- 
metric control of furnace melting temperatures de- 
sirable. 

Gating and riser practices should be generous. A 
high yield (on melt) is false economy if unsound 
castings are a result. 
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Pouring hot metal onto charcoal is bad practice and 
much metal has been gassed from this cause. 

Beside general porosity, incipient shrinkage, fine 
pinholes may at times be found, especially on ma- 
chined surfaces, Some may be readily visible, usually 
round in cross section; some may be very fine, barely 
visible under a 5 X magnifying glass. This trouble 
often is due to low permeability in molding sand, and 
related causes. Some alloys are more susceptible to 
it than others. 

There are many types of defects other than the 
two mentioned, but in general foundrymen and met- 
allurgists understand their symptoms and control 
rather well. 


Special Alloys 


Certain of the special alloys, silicon bronzes and 
brasses for example, require distinctly different prac- 
tices than are required for the tin, tin-zinc, and tin- 
zinc-lead bronzes. For the tin and related bronzes, 
phosphorus added to residual amounts of under about 
0.02 per cent is an efficient deoxidizer and cleanser. 
The other copper base alloys often require special 
additions and careful research and some experience 
is needed to handle them to best advantage. With 
properly worked out and standardized practices they 
can be made with very little foundry trouble. 

In the alloys containing tin, presence of the alpha- 
delta eutectoid is a definite deterrent to maximum ma- 
chinability. The presence of phosphorus in consid- 
erable amounts increases the amount of microscopic 
hard spots, as does iron when this gets high. The 
addition of lead to these alloys very markedly pro- 
motes machinability. Up to about 1.5 to 2.0 per cent 
the increase in machinability is very marked, beyond 
that range the increment hardly increases in propor- 
tion to the percentage. For pressure work some of 
these alloys are permitted at temperatures of 550 deg. 
F., and below that for most of them. Careful studies 
have shown that there is no appreciable difference in 
creep strength or loss of ductility (embrittlement). 
Specifications not permitting lead thus are unduly re- 
strictive and such specifications slow down machining 
very materially. 

Concluding, the starting point for faster produc- 
tion of bronze castings for defense lies in foundry 
practice, low foundry and machine shop losses, good 
and uniform castings. To attain these ends regular 
technical control is very essential, and especially so 
as preventative medicine. Methods of gas analysis, 
pyrometry, sand testing and the like are needed in 
addition to chemical analyses, physical tests and some 
microscopy. Low losses, serviceable product, ready 
machinability, these are sound foundations. Control 
of furnace atmospheres by actual gas analyses is urged 
as a desirable specific practice too infrequently em- 


ployed. 


Light Metal Castings 


by Norman £. Woldman 


Chief Metallurgical Engineer, 
Eclipse Aviation, Div. Bendix Aviation Corp., 
Bendix, N. J. 


The present national defense program for aircraft 
construction has given great impetus to the light 
metal foundries in the production of magnesium and 
aluminum alloy castings. The apparent shortage of 
pure magnesium and aluminum metals is rapidly be- 
ing corrected by federal sponsored construction of 
new plants for the extraction of these metals from 
their ores and minerals. 

The aircraft industry has taken the lead in the de- 
mand for light alloy castings of these two metals. 
The aircraft engine, the airplane body and the air- 
craft accessories demand light weight alloys as far as 
possible. 

Light metal castings are produced in three different 
types, namely: 


Sand castings 
Permanent or semi-permanent mold castings 
Die castings 


The type selected is determined by the design, app! 
cation and production quantity. When cores are ni 
too complicated, permanent mold castings are 
placing sand castings since permanent mold castin 
can be made faster and have less stock to machine ot! 

To meet the heavy demand of the aircraft indust 
for light castings, the foundries have speeded up pro 
duction by the installation of continuous convey: 
systems wherever feasible. 


Pot type aluminum alloy melting furnaces 
z d ra) 
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In the core room, continuous conveyor type core 
baking ovens have replaced or supplemented the 
batch type core ovens. The continuous conveyor 
moves slowly alongside the core workers’ work 
benches, then into and through the baking oven, and 
finally out through the exit end to the core assembly 
floor and back to the core workers’ work benches. 
The production of the sand molds in the flasks has 
been greatly increased by the use of mechanical mold- 
ing machines to replace hand molding. 

Magnesium and aluminum alloy castings are heat 
treated either by a solution treatment only or by a so- 
lution treatment plus aging treatment. The batch 
type furnaces produce a bottleneck in the production 
output owing to the long soaking periods necessary 
for proper heat treatment. They are therefore being 
replaced in the larger foundries with continuous type 
heat-treating furnaces. 

For the heat treatment of aluminum alloys two sep- 
arate continuous furnaces are required, one for the 
solution treatment and the other for the aging treat- 
ment. The baskets of castings emerging from the so- 
lution treatment furnace are quenched in hot water 

nd are then conveyed into the continuous aging fur- 
ice. For the heat treatment of magnesium alloys, 
ce no water quenching is necessary, one continuous 
rnace divided into several compartments is re- 
ired. These compartments consist in sequence as 
lows: Preheating chamber, high temperature heat- 
chamber, high temperature soaking chamber, 
ced air cooling chamber and low temperature 
zing chamber. The aluminum or magnesium heat 
atment furnaces may be either the pusher roller- 
irth type or the rail-buggy type. 


“inish machined aluminum alloy castings are sub- 








Magnesium alloy P & W engine nose pieces 
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jected to an electrolytic anodizing treatment to in- 
crease the resistance to corrosion. The two methods 
used are the chromic acid process and the sulphuric 
acid process. Since the chromic acid process takes 
about 45 to 60 min. and the sulphuric acid process 
takes about 30 mins., the latter has been replacing the 
former to expedite production. 
2 ® 
The heat-treatment of castings of austenitic 18-8 
chromium-nickel steel to impart full resistance to in- 
tergranular corrosion, can be eliminated by the addi- 
tion of a small percentage of ferro columbium. The 
good mechanical properties of the steel are still re- 
tained. 
-Electro Metallurgical Co. 


x * * 


By using a fast-setting magnesite hearth refractory 
in place of conventional magnesite-and-slag construc- 
tion, for resurfacing, new construction and general 
maintenance of open-hearth furnaces, valuable time 
can be saved. This quick-setting refractory can be in- 
stalled in half the time required to burn in a conven- 
tional magnesite-and-slag hearth. 

—Basic Refractories, Inc. 
So 


Steel Mill Heating Furnaces 
by M. H. Mawhinney 


Consulting Engineer, 
Salem, Ohio 


Furnaces for steel heating fall into two general 
classifications: Those used in conjunction with form- 
ing machinery, and those for metallurgical treatment. 

In operations involving the first class of furnaces, 
including rolling and forging, the common notation 
on mill delay sheets is “down for heat.” Such a 
notation not only specifies a certain amount of lost 
time in production from the machinery served by the 
furnace or furnaces, but it also indicates a forcing of 
the furnaces. Forcing furnaces to the limit of their 
capacity usually means uneven heating through the 
section of the heated pieces, overheating, and other 
conditions which frequently cause loss of production 
in subsequent operations. 

In spite of these results from inadequate furnace 
equipment, it is unusual for furnace capacity to be 
increased with mill improvements in existing installa- 
tions, and on new installations necessitated by de- 
fense expansion the tendency is observed to be too 
optimistic on furnace capacity. 

To avoid this loss of production from limited 
furnace capacity, the average hourly production re- 
quired should be used as a basis for the computation 
of furnace hearth area. Average production is the 
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tons per average turn divided by 8 hrs., or an equiva- 
lent figure. On the basis of this average production, 
the rule for hearth area required is determined by the 
following permissible rates of heating per square 
foot of furnace hearth: 


Batch type furnaces—25-50 lbs. of steel per sq. ft. of hearth 
per hr. 

Continuous furnaces—40-60 lbs. of steel per sq. ft. of hearth 
per hr. 


In the case of batch furnaces, the low figure of 25 
lbs. per sq. ft. per hr. applies to the heating of billets 
where the furnace is charged and discharged one door 
at a time and with a single layer of pieces on the 
hearth, while the maximum usual rate of 40 Ibs. per 
sq. ft. per hr. applies to small forgings where it is 
possible to keep the hearth covered. Continuous 
furnace production varies with the uniformity of 
heating required. Some forging operations can be 
pushed harder than is possible with the heating for 
rolling of alloy steel billets for example. 

Furnaces for annealing are a common restricting 
factor in defense effort in the steel plants. Here, the 
average rate of production for full annealing (above 
the critical and followed by furnace cooling) is about 
5 Ibs. per sq. ft. of furnace hearth per hr., but fur- 
naces with a rate of 2 Ibs. per sq. ft. per hr. are 
commonly found. This does not seem to be a great 
difference at first glance, but means a monthly pro- 
duction of only 40 per cent of the average. The 
usual causes are non-uniform firing which necessi- 
tates waiting for the slowest part of the charge, and 
slow handling between charges on account of ob- 
solete equipment. 

Application of recirculation (forced convection) 
heating for temperatures under 1300 deg. F., and 
particularly under 1000 deg. F., have been found to 
increase production, and bottom firing will work 
wonders on many of the old furnaces. Handling 
cranes, spreaders, motor driven cars on car furnaces, 
and other modern devices will do much to increase 
production by reducing delays between charges. 

In conclusion, it is the opinion of the author that 
a sufficient amount of hearth area is the most common 
cure for production difficulties in furnaces used for 
heating for forming operations, while design and 
auxiliary equipment are indicated in most cases to 
improve production from furnaces for annealing 
operations, 


Rolling Mills and Auxiliaries 
by F. H. Allison, Jr. 


Metallurgist, 
United Eng. & Fdy. Co., 
Pittsburgh 

The amazing tonnages of finished metal required 
for the rearmament program have naturally resulted in 
throwing a burden on the builders of rolling mills 
and auxiliary equipment, because the rolling mills are 
industry’s prime machine tools in the forming of 
metals. Continuous mills for sheet and strip are 
being built to meet the demand for aluminum, brass, 
and copper products for airplanes, cartridge cases, 
and the like. Increases in demand for small round 
stock have resulted in the erection of more continuous 
rod mills. Shells require forging blanks of semi-fin. 
ished rolled steel, but the present merchant mills are 
adequate to supply this stock with no radical change 
in design or practice. 

Perhaps the largest demand is for flat rolled prod 
ucts such as strip, sheet, and plate. Tin plate is r: 
quired for containers, gas masks, and general arm) 
utility work; galvanized sheet in large quantities 1s 
used in the buildings of the army camps; and cold 
rolled sheet is necessary for fabrication of a: 
trucks and service cars. Possibly the largest unfil! 
requirements are for all thickness of steel pla 
Large tonnages of plate will be required to const: 
the multitudes of tanks and ships that are on ord 
Ships require quantities of 1/4 to 1/-in. plate for light 
construction; destroyers and submarines demand 
to 3/4-in. plate; and general ship building takes 
large amount of 34 to 2-in. plate. It is fairly evident 
from the size of the tank and shipbuilding progra 
that the steel mills must get prepared to produce larg 
quantities of plate. 

Plate is usually produced on three-high mills, two 
high mills, reversing two-high mills, and tandem 
two-high mills, while various combinations of three- 
high and two-high mills in tandem for roughing 
and finishing have also been used. Such mills as 
these produce plate 3/16-in. or more in thickness 
and the product requires shearing to size on all 
four sides. The Universal plate mills which have 
been in use provide plate with rolled edges so that 
shearing is necessary only on the two ends. This is 
accomplished in Universal mills by two sets of vertical 
rolls on either side of the main horizontal rolls, the 
vertical rolls edging the plate to size as it passes 
through the mill. 

Stepping up the production of plate offers the 
greatest single possibility for the increase of rolled 
products for armament production. This is being 
done by converting the 4-high continuous strip mills 
into plate mills. These mills were originally in- 
tended for rolling thin strip and sheet used as auto 
body stock and similar products, and they are fast, 


Billet heating furnaces, batch type. (Cour- 
tesy: Penn. Industrial Engineers, Pittsburgh, 
Pa.) 








Continuous 100-in. plate mill 





accurate, and produce at low cost. The 4-high con- 

ous mills can be adapted to plate rolling by tak- 

ighter drafts and passing the metal through some 
f ‘he stands with no reduction so that thicker gauges 
result. By suitable arrangements, plates of all thick- 
ness can be produced and for rolling light sheared 
plucs these mills may be considered the last word. 
product is excellent from the standpoint of ac- 
curacy, uniformity of gage, and surface. The con- 
tinuous Operation also makes the speed of production 
iximum. In this country there are approximately 
f these continuous 4-high mills, which is more 
twice as many in all the other countries of the 
world, 

The conversion of the 4-high continuous mill to 
the rolling of thicker gages does not require much 
change in the mill itself; but since the mills were 
originally built to furnish thinner stock, a number 
of changes must be made in the auxiliary layouts 
and handling equipment. The thicker gages require 
less actual rolling time in the mill and are therefore 
run out at shorter time intervals on the tables, where 
their greater thickness requires longer cooling time. 
Thus the change from sheet to plate rolling requires 
considerable lengthening of the run-out tables on the 
finishing end with the consequent necessary lengthen- 
ing of the building if this change-over was not previ- 
ously anticipated. Other alterations in the plant lay- 
out may be required for handling, since the coilers 
and packs for strips are not suitable for plate. 
Flattening equipment for plates must be made heavier 
than for strip. Cranes, handling equipment, and 
auxiliary tables must all be adapted to the thicker 
products. In many instances the shears for cutting 
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the thinner stock are too light, and must be remodeled 
or replaced with heavier shears to cut the thicker 
sections. 

A number of plants have already provided for this 
change from strip to plate rolling on the continuous 
4-high mills. It is expected that many others will 
make the change to provide plate for the ships, de- 
stroyers, submarines and tanks that are required in 
the present dangerous and hard striking world to 
completely protect our country. 


x * * 


Providing cupola hot metal for charging open- 
hearth furnaces, when blast furnace metal is not avail- 
able, offers many time-saving advantages over the 
cold charging method. The iron charges are melted 
in a cupola tapped into a large reservoir holding ladle 
for mixing and desulphurizing and then this bot 
metal is charged into the open-hearth for further re- 
fining. 


W hiting Cor poration 
a 6 


A manufacturer of forgings substituted 3 in, thick 
silicon carbide tile in the hearth of under-fired an- 
nealing furnaces handling heavy loads. Production 
increased 400 per cent due to the high conductivity 
of the silicon carbide, which gave faster furnace 
come-back and greater heat flow through the hearth. 

Carborundum Co. 


x *k * 


Speed-up in furnace installations may be brought 
about by using refractory concrete. This concrete is 
made with calcium-aluminate cement. Mixtures of re- 
fractory aggregates and calcium-aluminate cement can 
be cast in place, thus saving construction time, and 
shapes of all kinds can be pre-cast ready for installa- 
tion as needed. 

—Atlas Lumnite Cement Co. 


x *k * 


An important factor worth considering in any pro- 
gram for faster production is the needless waste of 
virgin metals. A planned system at the source to seg- 
regate all skimmings and mill each alloy separately 
for direct remelting will eliminate losses of time and 
metal. 

—Dreisbach Enginering Corp. 


x kw 


The use of soda briquettes for desulphurization of 
blast furnace iron speeds up production by saving 
time in the open-hearth because of lower preliminary 
sulphurs. It also gives increased iron production and 
enables more tons of saleable pig iron to be produced 
by desulphurizing iron to specification. 

—Pittsburgh Plate Glass Co. 
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Forging of Shells 


by F. G. Schranz 


Gen. Manager, 

Baldwin Southwark Div., 

The Baldwin Locomotive Works 
Philadel phia 


Considerable improvements in methods and equip- 
ment in the forging of rifled-bore shells have been 
made since the last Great War. 

Twenty-five years ago the tolerance on the shell 
forging was more liberal! than today, which required 
more machining time due to the removal of more 
metal from the rough forging in the machining oper- 
ation. 

The inside cavity of the shell, instead of being 
machined, is now smooth forged to the finished shell 
dimension. The eccentricity allowance in the rough 
shell forging nowadays is very small. 

All of these close tolerances in the forging of shell 
bodies accomplish a great saving in the weight of the 
rough forging, which, even if only a few pounds per 
forging, will amount to several millions of pounds of 
steel per one million of shells. On a recent order 
for 155 mm. shell, which is specified to weigh 150 
lbs., a saving of up to 10 Ibs. per forging was possi- 
ble, thus allowing the steel mills to produce more 
shell blanks per ton of steel. 

The furnace builders also have improved the 
method of heating billets for shell forgings by intro- 
ducing furnaces of either the rotary type or the auto- 
matic feeder type, which will heat billets up to 6 
tons per hr. to a temperature of 2100 deg. F. 

Forging methods also have improved. Several 
high speed hydraulic press installations are now pro- 
ducing 250 to 300 shells per hr. of 75 mm. with 
two piercing presses and only one drawing press. 

High speed shell rolling mills are said to produce 
also 300 of such shells per hr., requiring automatic 
rotary type piercing presses, or several upsetters for 
one mill. 

Another hydraulic press using the one-shot method 
produces a shell forging with one stroke of the press. 
Several types of mechanical presses are also used. 
The conventional horizontal forging machine or up- 
setting machine of several makes has been redesigned 
for high speed shell forging work, where a round bar 
in five stages with five strokes of the machine com- 
pletes a forged shell body. 

Another type of mechanical shell forging machine 
extensively used in England and Australia and re- 
cently built here, makes the piercing and drawing 
operation with one stroke of the machine, thus pro- 
ducing as high as 200 forgings per hr. with a 125 
h.p. motor. 

A mechanical bulldozer such as used in forge 
shops has been converted into a shell forging machine 








which, with only 75 h.p., will produce 75 mm. shells 
up to 120 per hr. 

The steel specification issued by the Govern- 
ment also eliminates the heat-treating of forgings, all 
of which helps to speed up production. 

{For details of the various forging methods see an 
article, “Modern Shell Forging Methods,” by the 
author in the September issue of METALS AND AL- 
LOYS. } 


* * * 


High nickel steels now can be annealed and 
cooled directly in salt baths from gas carburizing 
furnaces. No scale is formed, and Rockwell “Cc” 
hardness of 25-30 can be produced. The cooling 
cycle time, ready for machining, is only 1 to 2 brs. 


—A. F. Holden Co. 


+ * * 


Draw-Tools of Carburizing Steel 
by L. J. Weber 


Metallurgist, Aluminum Cooking Utensil Co., 
New Kensington, Pa. 


Under present conditions, many fabricating shops 
are experiencing difficulties in obtaining tool sicels 
for draw-dies and punches used for deep drawing. 
The limited number of toolmakers also makes i: 1m- 
perative to decrease the time for making such tools 
to the very minimum, 

Preliminary tests on alloy carburizing steels re- 
ported 2 yrs. ago (“Drawing of Aluminum’, |. J. 
Weber & J. T. Weinzierl, Trans. Am. Soc, Metals, 
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Vol. 27, 1939, pp. 1052-1071) showed that they 
were entirely satisfactory for drawing aluminum. 
Further tests have corroborated these findings so that 
this type of steel is being used to a considerable ex- 
tent in our plant at the present time. Even though 
we have not used these steels for drawing other 
metals it would seem that they should give satisfac- 
tory results in many applications, where tool steel is 
now being used. 

An outline for the operations in making a punch is 
given in Fig. 1; Fig. 2 gives the operations for mak- 
ing a die. The carburizing steel, for example, S.A.E. 
4615 is purchased either as plate or bar stock. The 
steel from the bar stock is machined to the proper di- 
mensions while in the annealed condition. If plate 
stock is used, the rough shape is obtained by flame 
cutting, leaving only a small amount of stock for 
finish machining. 

The finish-machined parts are case carburized at 
1750 deg. F. to obtain a 1/32-in. case and allowed to 
cool to 1550-1600 deg. F. Dies that require no fur- 
ther machining are then quenched in water. 

In the case of punches where some machining is 
required in the hub, the tool is plunged into the 
water only as far as the line A-A. This hardens the 
lower part of the punch, which is the surface that 
requires the high wear resistance, and leaves the hub 
soi! enough to be machined and threaded for the nip- 
plc used to attach the punch to the press. 

‘he hardened parts are tempered at 350 deg. F. 
f hrs., so as to obtain a surface hardness of Rock- 
we'll 58 to 62. For complicated shapes it may be 
necessary to oil-quench in order to avoid severe dis- 
coruon, 

‘ven though S.A.E. 4615 has been used chiefly in 

plant, other carburizing steels, such as 1015 and 
3315, have also given satisfactory service in a num- 
er of applications. Our results to date show that 
the carburizing steels are suitable for many tools used 
in the deep drawing of metal sheet. A considerable 
saving in time and expense can be made by selecting 
applications where the carburizing steels will give 
just as satisfactory service as tool steels. 


* * * 


Time is saved in the normalizing of forgings by 
using salt bath treatments. This process eliminates 
scale, requires no pickling, permits a controlled cycle, 
saves fuel, speeds handling time, and reduces costs. 

—A. F. Holden Co. 


* * 7 


At one large steel treating company a side opening 
bar heating furnace is being charged and discharged 
in approximately one-fifth of the time that was 
formerly required to handle the same charges of long, 
heavy bars for gun recoil mechanisms in an end 
Opening furnace. 


—Lee Wilson Sales Corp. 
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Machining —Old Machines 


and New Men 
by George T. Trundle, Jr. 


President, The Trundle Engineering Co., 
Cleveland 

The mechanical engineering and industrial engi- 
neering principles set forth in this article apply so 
broadly that we welcome the opportunity of present- 
ing them to metallurgical engineers, many of whom 
are entrusted with the job of increasing the output of 
machining operations, but without benefit of new, 
highly accurate machine tools —The Editors. 

It is so easy, so tempting, to assume that defense 
production will all be handled by vast new plants 
equipped with the most modern machine tools, op- 
erated by the finest of skilled mechanics. Unfor- 
tunately this Utopia does not exist. 

We haven't enough new machine tools for the 
whole defense job, and we can’t get enough new 
machine tools in time. We haven’t enough skilled 
mechanics for the whole defense job, and we can't 
train enough new skilled mechanics in time. 

The hard fact is that we must do a very large share 
of the national defense production job on old ma- 
chine tools operated by green hands. This means 
analvzing the performance possibilities of old ma- 
chine tools, analyzing the jobs to be done, and giving 
the old machine tools the jobs which they can do in 
the light of the limitations which they possess. 

Not every national defense production job requires 
accuracy to two-ten-thousandths of an inch. It is not 
necessary to put every national defense production 
job on a modern, multiple-operation machine tool. 
It may be possible to do a great deal of the work on 
a succession of older machine tools if the ‘steps are 
broken down into the proper sequence of operations. 

To illustrate—if an old machine will not hold a 
reamed hole to size, rough it on an old machine, take 
it off and ream it on a more accurate machine. If 
an old machine will not hold the thread to size, rough 
it on the old machine, take it off and run a die over 
it by machine or by hand. If an old machine will not 
hold concentricity or an accurate outside diameter, 
make a secondary operation of it on another machine. 
In short, give the old machines all the work they can 
do within their limitations, and thereby release the 
new machine tools for the more accurate jobs, which 
the old machines are incapable of performing. 

Now as to men—the situation is the same as it is 
with machines. We cannot afford to say, “We can't 
use untrained men because of their limitations.” It 
is instead our job to figure out how we cam use un- 
trained men in spite of their limitations. And how 
will we do this? By teaching a green hand to do 
one thing well. A machine may be able to do 5 things 
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well, but that won't help you with a green hand. 
Performance of a machine is limited by the under- 
standing and skill of the operator. 

Operations must be broken down into a sequence 
of simple steps. Each new man can then be trained 
to handle one of these steps. This does not make 
him a master mechanic, nor does it even make him a 
fair machinist. But it does make him a production 
cog in the national defense program. And he can 
be trained to his one job well in a matter of weeks. 

The point is that with volume production the net 
output that may be obtained by the above method may 
come very close to that which might be obtained with 
highly skilled men. To illustrate the principle in- 
volved—Suppose you have 4 identical turret lathes 
with 4 skilled operators performing, in succession, 4 
Operations on a given part to be produced on each 
lathe. This is fine if you have skilled operators. But 
suppose you have green hands. What do you do 
then? You set up each lathe for a single operation. 
You teach the first green hand to do operation +1, 
the second green hand to do operation #2, etc. You 
pass the work from the first machine to the second, 
to the third, and to the fourth. 

The net output, on this basis, is just as large with 
four green hands who have learned only one opera- 
tion as it would be with four trained hands who 
could do four operations on each machine! In fact, 
output may eventually be larger, because there is no 
set-up time. Each machine remains set up for a 
single operation. 

And it often happens that the most practical way 
to use an old machine is to pick out one particular 
job which that machine is capable of performing and 
keep it at that job all day long. Therefore, take a 
new man and train him to do that job on that ma- 
chine all day long. 

This prospect may be not in the least alluring to 
an engineer who thinks in terms of modern, perfect 
machines and skilled mechanics. But it is a method 
that will enable us to put to work on national defense 
production every existing machine tool, no matter 
how old it may be, and every bit of our manpower, 
regardless of training or experience. 

It is to my mind the only method that will enable 
us to get this national defense production job done 
in time, 


* * * 


Castings made of cast iron, cast steel, malleable 
iron, Monel, nickel, bronzes, aluminum, etc., which 
might ordinarily be rejected can be salvaged by re- 
pairing with eutectic low temperature welding alloys. 
The casting will not be affected by low temperatures, 
the weld is color-matching, with very high physical 
properties and, further, is easily machinable. There- 
fore, vital metals as well as expensive machining 
operations can thus be saved. 


—Eutectic Welding Alloys, Inc. 
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Machining with Carbide Tools 


by James R. Longwell 
Chief Engineer, Carboloy Co., Inc., 
Detroit 

Virtually no one any longer questions the fact that 
you can cut metals faster with carbide tools. A point 
often forgotten is that this great increase in cutting 
speeds of itself does not necessarily mean the attain- 
ment of a corresponding increase in the amount of 
finished product that reaches the shipping platform 
every 8 hr. shift. 

It is quite true that the substitution of carbide 
tools without any other major alteration in the set-up 
except an increase in cutting speed, will step up pro- 
duction somewhat. Carbides will stand it, and car- 
bides—normally—will produce a far greater number 
of pieces per grind. 

However, to take advantage of the maximum in- 
crease in productivity possible with carbide tools, 
other factors must frequently be taken into con- 
sideration. Among these are: 

. Tool holders and tool mounting 
. Machine conditions 

Employment of coolants 

Proper care of tools. 

To begin with a different type of tool holder is 
frequently needed for carbides than for high speed 
steel. Carbide tools need a rigid support. They 
should be lined up to cut virtually on-center. | 00! 
overhang should be held to a minimum to prevent 
chatter and possible breakage. 


mh Ww hd 


Demountable Tool Holders 


In addition, however, carbide tools make possible 
a vast reduction in machine down-time by th 
ployment of a simple device: quick-demountable tool 
holders. When these are used, tools can be ground 
and adjusted to cutting position in the tool room. 
When it is necessary to change tools one tool holder 
is merely removed and a new one slipped in place. 
At most only a slight touch-up adjustment is needed 
—usually not even that—and the machine is running 
again. Where several tools are used on one machine, 
the saving in time mounts up. 

Again, it is possible to use carbide tools on most 
old machine tools without difficulties. To get the 
most out of such tools, though, machines should be 
carefully looked over and tightened up where ex- 
cessive backlash exists, to eliminate chatter and vi- 
bration. | 

Horsepower should be checked, for frequently it 
is found that the only reason machines are not pfo- 
ducing more with carbide tools is that the motors 
with which they are equipped are too small to handle 
the load when carbide tools are used at their full 
capacity. . 

Not infrequently this results in machines being 
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run too slow, not only from a production standpoint, 
but also for good cutting efficiency. This is par- 
ticularly true in steel cutting, where cutting speeds 
with carbide tools should be high enough to prevent 
a “build-up” on the cuttirig edge. Unless this is 
done, carbide tools cannot be expected to give their 
best performance. 


Use of Coolants 


The proper employment of coolants is another big 
aid to improved performance with carbide tools. 
The fundamental principle required is that the cool- 
ant should be supplied copiously and at high 
velocity. Carbide tools by virtue of their faster cut- 
ting alone, generate more heat. The coolant must 
carry this off. Sometimes coolant piped through the 
tool holder, or directed at the work from below has 
helped to step up production. 


Care of Tools 


Proper care of carbide tools is another important 
contribution toward getting increased production. 
Carbide tools should never be run until they will 
no longer cut. Long before this, the cutting edge 
may have started to dull slightly, reducing cutting 
efficiency, increasing spoilage, etc. Tools should be 
periodically inspected for cutting condition, or re- 
moved for grinding at specified intervals. If dulled, 
they should be replaced and reground. 

irbide tools can be ground at high rates of speed 
when correct grinding technique is employed, and 
tools are kept moving. They should never be dipped 
in water, etc., when hot. 


High Speed Steel Tools 


by J. V. Emmons 


Chief Metallurgist, Cleveland Twist Drill Co., 
Cleveland 

While it might be helpful, from the faster-pro- 
duction viewpoint, to stress the possibility of saving 
much machining time (and thus increase effective 
machine-tool capacity) by employing high speed 
steels in place of other tool steels whenever possible, 
this space can be better spent in outlining ways of 
getting the most tool-production and part-produc- 
tion out of high speed steels. 

In other words, let us just assume that high speed 
steels have been chosen wherever they should be used, 
but that information is generally needed on their 
working, treatment and use—as indeed it is. The 
remarks that follow apply to all types of high speed 
steel, although with special emphasis on molybdenum- 
type steels—since by OPM order they are now more 
widely used than ever, and sometimes by men who 
previously have had little experience with them. 
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Maximum part-production is achieved with high- 
est-quality tools—tools with longest life between 
grinds and consistent high-speed performance. Maxi- 
mum fool-production depends on careful selection 
and inspection of high speed tool steel and inteili- 
gent processing to avoid waste motion and reduce 
tool spoilage. 

Uncertainty as to heat treating procedures can be 
a real source of delay. With the molybdenum-type 
high speed steels, heat treatment practice is essen- 
tially the same as for the 18-4-1 type, except that the 
forging and hardening temperatures are lower. For 
example, the ““Mo-Max”’ molybdenum-tungsten high 
speed steel, which has had the longest period of 
use and the broadest commercial application among 
the molybdenum types, requires the following tem- 
peratures: Forging, 1950 deg. F. as compared with 
2100 for 18-4-1; Hardening, about 2200 deg. F. as 
compared with 2350 for 18-4-1. The molybdenum- 
type steels must be more carefully protected against 
decarburization during hardening than the 18 per 
cent W steels. This last is a difference of degree, 
however—ai/ high speed steels must be so protected, 
and practice that is bad for moly steels is almost 
certainly damaging to 18-4-1 as well. 





Pre-T esting 


Much time and tool spoilage could be saved, 
particularly in small shops, by extending and in- 
tensifying steel inspection methods. This is par- 
ticularly important now when new steels are the 
order of the day to many shops. Fortunately, steel 
inspection can be combined with practice in harden- 
ing to work out the best procedure for hardening 
tools. 

All kinds of tool steel suffer varying amounts of 
surface decarburization or ‘‘bark’’ during manufac- 
ture in the tool steel mill. The depth of this on high 
speed steel can be determined by the soft skin on 
the original surface after hardening and tempering. 
The hardness can be determined by any available 
method. The toolmaker’s machining practice should 
be regulated to insure the removal of this ‘bark’ 
before tools are hardened. Other defects sometimes 
found during the inspection are mixed steel, segre- 
gation, blow holes, slits or bursts, and surface seams. 
A study of the grinding sparks is valuable in dis- 
covering and sorting mixed steels. 

A simple and trouble-saving way of determining 
the best hardening practice for a new lot of high 
speed steel is to cut a small disk from one of the 
purchased bars, give it to the hardener and have 
him harden it by the method and with the equip- 
ment to be used for the tools. Then make hardness 
and fracture tests and compare the hardness and 
fracture with those of a satisfactory used tool of 
either 18-4-1 or molybdenum-type high speed steel, 
and, also, if possible with bad tools. 
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Forehandedness of this type eventually saves much 
time, trouble and steel. Particularly in the case of a 
new type of steel, it is obviously much wiser to prac- 
tice on small inexpensive disks than on finished tools. 
Even if no hardness tester is available, an intelligently- 
made file test will do; an experienced man can tell 
when the bite of a good file on a hardened test 
piece is like or unlike its bite on a satisfactory tool. 


Heat-Treating Practice 


High speed tool blanks should be full-annealed, at 
1500 to 1550 deg. F., with very slow cooling. Tools 
should be protected against decarburization by pack- 
ing in cast iron chips, in ashes containing some 
powdered charcoal, in powdered mica with 5 per cent 
charcoal, etc. The hardness of the “Mo-Max” molyb- 
denum-tungsten type after annealing will be 3-6 
pts. Rockwell ‘B’” lower than that of 18-4-1, and 
the steel is slightly more machinable in this condi- 
tion. 

It is unnecessary to junk old furnace equipment 
that has been found satisfactory on high-tungsten 
steels, just because molybdenum steels are to be em- 
ployed. Any really good furnace can be adapted to 
the moly steels with little if any modification. 

For high-production requirements, salt bath fur- 
naces are ideal, and some of the modern systems are 
particularly suited to the demands of ‘‘faster pro- 
duction.” For small lots or occasional work, how- 
ever, other types of furnaces are likely to be more 
economical or even more time-saving. 

Controlled or prepared atmosphere furnaces, if the 
atmosphere is really controlled with respect to oxy- 
gen, water vapor and carbon dioxide, are quite satis- 
factory for high speed steel treatment. Also, furnaces 
that depend on the gradual combustion of a carbo- 
naceous muffle or charcoal block for their protective 
atmospheres are highly useful if care be taken to 
avoid excessive carburization of the work. 

There are at least 2 simple “manual” methods of 
protecting high speed steels against decarburization 
when the furnace conditions are not the best. In 
one, a copper paint or similar coating is applied to 
those surfaces that must be protected. In the other, 
the salt bath effect is simulated by sprinkling the 
surface of the tool with powdered borax (silicon car- 
bide hearths, however, must be protected by a steel 
plate, preferably stainless, against the action of the 
molten borax). Both of these methods are effective 
and in fairly wide use. 

Quenching is done in oil or in a low temperature 
salt bath as desired. For maximum toughness or to 
avoid warping intricate tools an airblast may be 
used. Straightening if necessary should preferably 
be done before the tempering. 

Tempering is carried out the same as for 18-4-1. 
In tempering, some production time may be saved by 
recognizing that the double draw, while sometimes 










































desirable, is not essential with high speed steels. On 
the other hand, time-saving should never be carried 
to the extreme of quenching from the tempering 
temperature—cooling from this temperature must be 
slow to bring out full secondary hardening. 

These are simple, practical (perhaps to many, 
obvious) points, but their careful observation is the 
best method known to us of assuring maximum pro- 
duction of tools and parts through the use of high 
speed steels. 

x * * 

Graphoid-surfacing of mandrels and piercers fos 
the hot forging of 75-mm. shell is apparently prov- 
ing effective in vastly increasing the life of these 
tools, preventing sticking, and insuring greater forg- 
ing uniformity. With this process, output of 14, 
000 shells was obtained in one case against a former 
6,000 to 8,000 shells. 

—Acheson Colloids Corp. 


Atmospheres for Molybdenum 
High Speed Tool Steels 


by A. H. Koch 


Engineer, 
Surface Combustion Corp., 
Toledo, Ohio 


At the start of Wold War I the best and most 
popular types of tool steels contained tungsten as 
the primary alloying element. Conditions during that 
war seriously reduced the availability of tungsten 
which resulted in the return to the use of the « 
mon high carbon types of steels for tools. This, in 
turn, resulted in reduced production and a consider- 
able increase in production costs to many manulac- 
turers. 

Since that time extensive research has resulted in 
the development of a high speed steel containing but 
little tungsten. The primary alloying element in 
this steel is molybdenum, hence, the commonly used 
name: “Moly high speed steel.” This steel has 
proven to be in general as satisfactory as tungsten 
high speed steels-for most machining operations and 
for some uses has proven to be superior. 

Conditions have not changed sufficiently to elimi- 
nate a shortage of tungsten during the current wat. 
Fortunately, however, a substitute of proven quality 
is today available in the moly type high speed steels. 
Reduced production and increased costs need not be 
tolerated because of a lack of tungsten. 

As is usually the tase when substituting one ma- 
terial for another, certain characteristics prove to be 
advantageous while others frequently prove to be the 
opposite. Therefore, means must be devised to over- 
come objectionable features of the substitute to make 
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it as satisfactory as the original material. Molybdenum 
as an alloying element materially increases the rate 
of decarburization of a high speed tool steel, when 
heated to high temperatures for hardening. 

Constant improvement in the art of heat treating 
tungsten high speed steels has brought about the use 
of gaseous atmospheres to reduce scaling and de- 
carburization of the steel, while at high temperatures, 
to a minimum. This development has reduced the 
necessity of the salt bath and the use of protective 
coatings, which are difficult and costly to remove 
from the surface of the steel after heat treatment. 

The increased tendency to decarburize, caused by 
the molybdenum in the steel, render gaseous at- 
mospheres, which are satisfactory for tungsten high 
speed steels, entirely unfit for the moly high speed 
tool steels. The moly high speed steels require a 
much more refined atmosphere than do the tungsten 
types of steel to prevent serious decarburization. The 
gaseous atmosphere for a moly high speed steel must 
be very high in carbon monoxide content with only 
a very small carbon dioxide content and be practically 
free of water vapor. 

Fortunately, within the last few years a simple, 

inexpensive means of generating such an atmosphere 
has been developed. It is done by passing air 
through a bed of heated, dried, and degasified char- 
co This development has made it possible for 
industry to utilize moly high speed tool steel without 
ha\ing to revert to the older, cruder, more trouble- 
sonic, and more costly methods of heat treatment. 
a char-gas (generated from charcoal and air) 
atmosphere molybdenum high speed tool steels can 
be hardened as easily and with as satisfactory results 
as (in any other high speed tool steel by any other 
known method of heat treatment. 


Rearmament and Heat 


Treatment 
by E. G. de Coriolis 


Director of Research, 
Surface Combustion Corp., 
Tole do, Ohio 


Speeding up of production in plants now engaged 
in rearmament is best accomplished by adopting 
methods which have proven their merit in modern 
peace-time practice. In the field of heat treating, 
probably the one single item which has contributed 
the greatest advance is the specialized atmosphere 
furnace, 

The word “specialized” is used to emphasize the 
necessity for choosing equipment which is adapted 
to the specific requirement of a given operation. 
The atmosphere heat-treating furnace is not universal, 
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and if it is to fulfill its tunction in speeding up 
production, it is important that it be selected for the 
job at hand. This can best be illustrated by analyz- 
ing the requirements of a recently constructed arma- 
ment plant built especially for the production of 
mechanized ordnance. 

The parts requiring heat treatment involved a mis- 
cellany of gears, shafts, pins, bushings, etc. Some 
had to be carburized, cooled, reheated, quenched and 
drawn. Others were of medium and high carbon 
steel. The quantities of each part were small but 
the total number and tonnage of all parts was appre- 
ciably large. The size, weight, and shape of the in- 
dividual parts varied widely. 

To meet the conditions for carburizing, it was 
found that the best overall equipment would be 
represented by the radiant-tube batch gas carburizing 
furnace. This involved new design of a type never 
heretofore constructed. Nevertheless, previous ex- 
perience in the automotive field indicated the prob- 
able workability of the equipment which actual opera- 
tion has since confirmed. 

Reheating of carburized parts as well as heating 
for quenching of medium and high carbon parts 
called for non-scaling and non-decarburizing furn- 
aces, atmospheres for which had been previously 
developed. The handling of such a miscellany of 
parts presented, however, some difficult problems in 
the size and type of equipment. The final solution 
consisted in using a rotary hearth radiant-tube fur- 
nace for all parts that would be no longer than 30 
in. and no higher than five in. The extra long and 
extra heavy shafts and other pieces were reheated in 
a batch-type muffle furnace. Excellent results are be- 
ing secured from both types of equipment. 

The above would seem to indicate that, in the field 
of heat treatment at least, adaptation of the latest 
developments in this art to the implementing of re- 
armament plants, with such modification as may be 
required, presents the best assurance in speeding up 
production of the new tools of modern warfare. 


* * * 


In machining, soluble oil allows the use of in- 
creased cutting speed, provides an increased tool life, 
and gives a surface finish better than that obtained by 
a rough grinding operation. 

—Advanced Cutting Fluid Co. 


* * o 


The two-chamber elevator furnace offers a pro- 
duction equipment for short-cycle annealing of malle- 
able iron where continuous-type furnaces are not 
warranted. One chamber is used for the low-tempera- 
ture part of the cycle and the other chamber for the 
high-temperature part of the cycle, thereby saving in 
time of heating and cooling, and in energy consump- 
tion. 


—General Electric Co. 
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Tool Life 


by 0. V. Greene 


Assistant Metallurgist, 
Carpenter Steel Co., 
Reading, Pa. 


One of the secrets of faster production is the re- 
duction of time lost because of the premature failure 
of tools. Each time a press or machine must be shut 
down to replace or recondition a tool, valuable time 
is consumed. Many tool failures, such as ‘‘loading,” 
“scratching,” “wearing oversize,” etc., are regarded 
as necessary evils and no particular attention is given 
to the problem of improving tools. Tool failures in 
many plants are one of the unsuspected bottle-necks 
that upset production schedules. In the majority of 
cases, tool failures are caused by lack of attention 
to small details, and considerable improvement can 
be accomplished by very simple means. 

To illustrate this point, here is what was accom- 
plished on a single press job by correctly analyzing 
the tool problem. Upon drawing a bearing retainer 
of hot rolled steel, Yg in. thick, the die ran oversize 
after about 4000 pieces. The part and tool are 
shown in Fig 1. The rated capacity of the press was 
1250 pieces per hr., and replacement of the tool with 
a duplicate consumed one hour, during which the 
press was idle. It is a matter of simple arithmetic 
to determine the number of productive hours lost in 
a day. In solving this problem, the “Good Tools 
Formula’’ was applied. This is:— 

Good Design X Good Tool Making X Good Tool 
Steel X Good Heat Treatment —= GOOD TOOLS 
The result was an increase in tool life from 4000 to 
86,000 pieces per tool. This represents a decrease 
in press shut-down time of 42 working hours per 
month or a gain in production of 52,500 pieces per 

month. é 
Space does not permit of a full discussion of all 


Fig. 1. The part and tool; 42 more productive hours 
per month per press. 





the factors of the Good Tools Formula. “Good 
Tool Design’’ and “Good Tool Making,” involve 
attention to mechanical details, such as unbalanced 
sections, sharp keyways, etc. ‘Good Tool Steel,” 
means not only the finest quality, but a steel ac. 
curately selected for the application. However. 
here are a couple of quick tips on the last factor, 
“Good Heat Treatment,” as applied to press tools: 

Scratching or loading are nearly always caused by 
a soft skin or soft spots on a tool. A tool which 
has a glass-hard surface certainly will not score and 
pick up as readily as one with a soft surface, The soft 
skin or decarburization can be prevented by using 
the correct furnace atmosphere. Most oil and water- 
hardening tools whose correct hardening temperature 
lies between 1425 and 1575 deg. F. should be heated 
in an oxidizing atmosphere. This atmosphere usu- 
ally contains from 2 to 4 per cent oxygen. There is 
a very simple test for estimating this amount of 
oxygen in a furnace atmosphere. If a wood block, 
about 3/4 in. sq., is placed in the furnace and ob- 
served through the peep-hole, and it burns with a 
flame which is about half blue and half yellow, the 
oxygen content of the furnace atmosphere is between 
2 and 4 per cent. The appearance of a wood block 
in such an atmosphere is shown in Fig. 2. Hard- 
ened from such an atmosphere, most water har/cn- 


ing and oil hardening tool steels will come from 
the quench fully hard right out to the surface. (1! the 
wood smokes with no flame, or if it burns a 
blue flame only, the oxygen content is usually lower 


than 2 per cent. If it burns with a steady, yellow 
flame and the remaining charcoal glows, the ox, :en 
is usually in excess of 5 per cent.) 

Soft spots, as a rule, are encountered during or 
quenching. They are caused by the presence « 


mospheric gases dissolved in the water, which re 
liberated on the face of the tool when it is quenched, 
thus insulating certain areas. An addition of about 


5 to 10 per cent of salt minimizes the possibility of 
soft spots. This amounts to about 3/4-lb. of ordinary 


Fig. 2. 


Wood block test showing 2 to 4 per cent 
oxygen furnace atmosphere. 
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rock salt per gallon of water. For steels which are 
to be oil quenched, a good grade of commercial 
quenching oil when maintained between 90 and 140 
deg. F. is recommended. 

Moral: Get better production from your presses 
by making sure that the tools are free from soft 
surface. 

* * * 

The application of high speed automatic “tablet 
presses” to the compressing of metal powders for 
making such molded parts as bearings, small gears, 
motor brushes, contacts, etc. has enabled several con- 
cerns to manufacture these parts at a tremendously 
increased vate of production. 

—Kux Machine Co. 


* * * 


Heat Treatment of Tools 


and Dies 
by R. B. Seger 


Superintendent, 
Lindberg Steel Treating Co., 
C/ 0 


irdening and tempering of tools and dies is an 
operation which cannot be hurried. In fact, giving 
this operation more time will probably result in the 
incicased production for which we are all striving. 
Thcre are a few points which if adhered to will not 
nec ssarily hasten the heat-treating operation but they 
will certainly help to prevent delays. 

‘emove all surfaces of the tool as recommended by 
the steel supplier, to insure a cutting edge free of de- 
carburization. Very often the tool is completely hardened 
an mpered before this decarburization is discovered. 


1 

I necessitates annealing and rehardening in a pack to 
build up the surface with carbon. The pack treatment is 
a lengthy one and even though the surfaces are hard it may 
not give the production that a tool free from decarburiza- 


tion would give. 

Some plants will spend many hours grinding off the 
soft surface rather than reharden by the pack method. This 
procedure is obviously wasteful of time and money. 

2. Be sure of the steel that is being used and convey 
this information to the hardener. Do not expect the hard- 
ener to treat a piece of steel and keep it in one piece if 
he doesn't know whether it should be quenched in oil, 
air or brine. 

3. Leave fillets in corners whenever possible so that the 
hardener doesn’t have to pray that the die will not crack 
at that sharp corner. 

i. Finish all surfaces in the same manner. A die having 
a smooth ground surface on one side and a rough machined 
surface on the other, will always warp in hardening because 
the ground surface will quench faster than the machined 
side, making a difference in contraction rate. 

5. Many plants are wasting many hours grinding de- 
carburization off of tools that has occurred during heat 
treatment. Progressive manufacturers long ago recognized 
the importance of the heat-treating operation, and the skill 
required to produce consistently good hardening. But all 
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the hardening skill in the world will not offset the lost 
time and extra expense caused by poor hardening equipment 
Boring mills, lathes, grinders, etc., have all seen 


vast improvement in the past years. Furnace manu- 
facturers have been just as alert as machine tool build- 
ers and those who realize this fact are receiving large 
dividends. The modern furnace equipped with at- 
mosphere is capable of hardening most steels so that 
decarburization and scaling are eliminated. 

Proper hardening of tools, providing the designs 
are not too impossible and the proper equipment is 
used, will leave them with practically no decarburiza- 
tion (soft skin) no scaling and no distortion. 


* * * 


The time required in one New England plant for 
pack carburizing miscellaneous automatic-machine 
parts was cut from 12 hrs. to 82/3; hrs.—production 
rates accelerated 38 per cent—by installing a gas- 
fired radiant roof in each of 8 box-type furnaces 
previously heated by sidewall electric elements. In 
addition, costly hearth reconstructions for underfiring 
were obviated, fuel costs reduced, and temperature 
uniformity improved. 

Selas Compan) 


* * * 

An aid in reducing the time required to get into 
production is the introduction of adjustable die sets. 
These dies can be most advantageously used for 
limited-quantity production. Various sizes of 
punches for perforating and notching can be ar- 
ranged in different positions to suit the requirements 
of the job in hand. 

—S. B, Whistler & Sons, Inc. 


* * * 


Heat Treatment of Parts — 
by J. F. Wyzalek 


Chief Metallurgist, 
Hyatt Bearing Div., 
General Motors Corp., 
Harrison, N. J. 


As a speed up heat treating operation, the high 
frequency induction heating method fully meets this 
requirement. It offers split second precision, a means 
of heating of only a few seconds duration, for an- 
nealing, hardening, or tempering of steel parts. It 
frequently permits the use of plain carbon steels in 
place of the alloy steels often mecessary when the 
conventional heat-treating methods are applied. Lo- 
calized heating of the most intricate parts is practical. 
Distortion is minimized while decarburization and 
oxidation are practically eliminated. As a result, 
treated parts require very little or no grinding. Such 
articles as crankshafts, camshafts, axle shafts, wheel 
hubs, bearing races, bushings, are in increasing 
amounts being induction hardened, thereby saving 
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not only considerable amount of process time but 
also offering improved service performance at lower 
overall cost. 

In the present Defense Program, it is the ideal 
means of speeding up armament production of many 
ferrous parts which require some form of heating. 
It opens an avenue of approach that can result in a 
saving of time and a simplification of process to some 
of the present ordnance problems, particularly those 
pertaining to armor and armor piercing shot where 
the conventional methods of carburizing and heat 
treating are at best very lengthy, of limited flexibility, 
and costly. Due to its precision control of depth of 
heat penetration a more uniform product is possible, 
which should be reflected in improved performance. 

To permit the application of induction heating 
promptly and efficiently to our various Defense re- 
quirements, it is necessary that industry immediately 
become more conscious of the extensive possibilities 
of this modern means of heating. 

Another rapid method is flame hardening. Al- 
though not as fast as induction heating, it, however, 
offers considerable saving of time as compared to 
conventional methods. It is especially adaptable to 
large sections requiring localized heat treating. Gears, 
shafts, and cylinders are flame hardened satisfactorily. 
The secret of success is the close control of all factors 
to obtain uniform penetration of hardness to the de- 
sired degree. 

Steel forgings and castings requiring long heating 
cycles of 10 or even 60 hrs. for developing the neces- 
sary hard case depths can be flame hardened to equal 
depths in a matter of only a few minutes. Also flame 
hardening offers a solution to the old problem of ma- 
chining chilled cast iron by allowing the complete 
machining of soft castings to be followed by flame 
hardening the desired areas within close metallurgical 
limits accompanied by minimum distortion and neg- 
ligible oxidation. More extensive use of this method 
should be encouraged, especially in view of its rela- 
tively low investment cost and adaptability to large 
intricate parts requiring localized heating. 


* * * 


Hard-facing of vital parts subject to abrasion is 

a smart, economical time-saver. It gives longer 

life to parts by offsetting wear. Where replacements 

ave difficult to obtain, the old parts can be rebuilt 
by hard-facing and quickly put back into service. 

—Haynes Stellite Co. 


* * * 


A problem, now particularly costly from the time 
stand point, has been the breaking of tool shanks on 
multiple tool heavy duty lathes. The use of special 
high-strength cast irons, with their inherent vibra- 
tion dampening qualities, will eliminate a great num- 
ber of these tool shank failures. 

—Meehanite Research Institute of America 


Carburizing 
by E. F. Davis 


Metallurgist, Warner Gear Div., 
Borg-Warner Corp., 
Muncie, Ind. 

The present Defense Program and resulting pro- 
duction demands has put into use practically every 
known type of carburizing equipment. In many 
plants we find ancient and once scorned box furnaces 
now in full time operation carburizing parts for army 
trucks, tanks, and other ordnance materials. In the 
aviation engine industry the favorite furnace appears 
to be the pit type carburizer using oil or gas for the 
carburizing medium. In the larger industries, such 
as the automobile and agricultural, the continuous 
gas carburizers are most commonly found. 

Many of the recently installed continuous gas 
carburizers are actually complete heat-treating units. 
They will automatically carburize, quench, wash, and 
temper the parts. One operating in a large gear 
plant also automatically burns off the trays and fix- 
tures from carbon and oil. 


Four Row Furnace 


A typical illustration of the latest design is the 
four row carburizing furnace, utilizing independent 
control on each row so that a wide diversity of case 
depths is possible. One row could produce, for 
example, 0.040-in. case, another 0.050, another 0.060 
and the fourth 0.070-in., and work of four differ- 
ent case depths may be going through the furnace 
simultaneously. Based on the fact that carburizing 
proceeds at about 0.012 inch. per hr. at 1700 dey F., 
it is merely a matter of the time in the furnace ind 
by slowing or speeding up the pushing intervals, 
any desired case may be obtained. This makes a 
very flexible unit for all rows can push on one case 
depth or several case depths, as desired. Or, if pro- 
duction should decrease, only one or more rows need 
to be operative. 

Many of the new furnaces do not use muffies as 
formerly, but are fire brick chambers heated in- 
ternally with radiant tubes or other forms of com- 
bustion cylinders. This permits a larger furnace area 
and improves production possibilities. These furnaces 
can be repaired quickly in the event of a tube burn- 
ing out without loss of time, whereas, if a muffle 
burns out, often three to eight weeks’ delay is ex- 
perienced. The average muffle in a continuous gas 
carburizer costs about $12,000 whereas the radiant 
tubes are comparatively cheap; and although these 
latter must be replaced at intervals, yet there is not 
the outlay of money required of the muffle. However, 
it must be considered that in either type of furnace 
there is considerable alloy used. 

In the early gas carburizers the gas was cracked 
either wholly or in part in the carburizing chamber. 
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The four-row pusher furnace (left) and the gas cracker. The gas is heated to 1800 deg. F. and passes through a 
tube of nickel oxide catalyzer. This installation is at the Warner Gear Div. of the Borg-Warner Corp., Muncie, 


This produced considerable sooting and ultimate 
formation of graphite. This would pack into rail 


joi ind in porous spots in the muffles, and much 
fai of rails and muffles has been attributed to 
the .o-called ‘‘carbon explosions.’” In cleaning out 
a irburizer, it was not unusual to obtain several 


barrels of carbon deposit. This was evidence of 
gas wastage and imperfect cracking. 


A Gas Cracker—Latest Innovation 

[he latest innovation is a gas cracker, exterior to 
the furnace, which completely decomposes the 
methane of propane by means of a catalyzer and pro- 


duces a dry carbon monoxide in the carburizing 
chamber. This is introduced into the furnace with 
a small addition of about 2 per cent of raw gas. This 
produces clean work free from soot, very little depo- 
sition of carbon in the furnace, and less than 50 per 
cent of the gas formerly required is necessary for the 
carburizing operation. There is an improvement in 
the life of rails and fixtures, less frequent shut down 
due to furnace troubles and, most important, it is now 
possible to operate continuously for a month or 
longer without the weekly shut down for furnace 
cleaning. 

There is now much difficulty in obtaining heat- 
resisting alloys due to the ban on nickel and chromi- 
um. Cast iron and welded low carbon steel has 
been substituted in many plants for fixtures employed 
in gas carburizing units. Cast iron would not have 
sufficient strength to withstand the pushing load, but 
seems to stand repeated quenching without cracking 
the metal. Cast iron fixtures have a tendency to 
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grow alarmingly by repeated use. But if allowance is 
made in the design for this growth, about 250 heat 
hours can be expected, which makes them comparable 
in price to heat-resisting alloy, and more important, is 
readily obtainable. Welded fixtures made of steel 
will last about 400 heat hours and cost about twice 
those of cast iron. In this period of ‘‘ersatz’’ ma- 
terial, this offers a way out of the difficulty of get- 
ting heat-resisting alloy. The same is true of car- 
burizing boxes in stationary and straight through 
furnaces. 


* * * 


Putting tools to work immediately after drawing, 
by eliminating refinishing and straightening opera- 
tions, is a real saving of time. The savings are espe- 
cially important when large or long drills and ream- 
ers of high speed molybdenum, cobalt and tungsten 
steels are being hardened. These savings are made 
possible by a vertical muffle furnace using a carbona- 
ceous black controlled atmosphere. 

—Sentry Company 


* * * 


The cleaning of drills can be speeded-up more 
than five times through the use of tanks containing 
a solution of potassium tallow soap heated by electric 
immersion heaters. The heated solution quickly re- 
moves the cleaning compound deposited on the drills 
by rotating brushes. 

—General Electric Co. 



































Nitriding 
by Horace C. Knerr 


President, 
Metallurgical Laboratories, inc., 


Chestnut Hill, Philadelphia 

Large amounts of nitralloy steel are being used 
in defense production, especially for military tanks 
and armored cars. Some parts are made from drop 
forgings while others are machined from bar stock. 

In the development of nitralloy steel for the com- 
mercial market it has been customary to heat treat 
bar stock at the mill and then to machine it di- 
rectly to size ready for nitriding, allowing only the 
necessary slight tolerance for final grinding. Where 
the parts were of such a nature that internal strains 
set up in straightening or in rough machining were 
likely to cause harmful distortion in the nitriding 
operation, an intermediate stress relieving treatment 
before finish machining was essential. 

Purchasers of nitralloy bar stock (as well as of 
other engineering alloy steels) have recently been 
confronted with excessively long delivery schedules 
from the mills. Warehouse stock has been almost 
unobtainable. A considerable part of the delivery 
time has been represented by the heat-treating and 
straightening operations, due to overcrowded mill 
schedules for these departments. It has been found 
possible to expedite mill deliveries as much as six 
or eight weeks in certain cases by accepting the ma- 
terial in the hot rolled condition. 

In addition to the time saved and the advantages 
of releasing mill equipment for other necessary de- 
fense production, this arrangement proves to be a 
source of further saving in time and in money to 
the purchaser. For parts requiring only limited ma- 
chining it has sometimes been possible to do this 
in the hot rolled condition. This practice is not 
generally recommended. Where heavy machining is 
necessary, a simple and inexpensive low anneal at, 
say, 1300 to 1400 deg. F., is applied to put the 
material in satisfactory condition for machining. The 
parts are then rough machined, leaving approximately 
1/32 in. on surfaces for finish machining. 

The usual quenching and tempering treatment is 
then applied, consisting of a quench from 1700 to 
1750 deg. F., followed by tempering at 1100 to 
1300 deg. F. depending upon the final core hard- 
ness desired. This treatment, at the same time, 
effectually removes any internal stresses which might 
previously have been present. The special stress re- 
lieving anneal is eliminated. 

The parts are next finish machined, ready for 
nitriding. This, of course, removes scale and de- 
carburization caused by the heat-treating operation, 
as well as correcting any deformation which might 
have accompanied that process. 

Considerable time in machining operations may 
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be saved by this schedule because of the greater ease 
with which the annealed nitralloy may be rough ma- 
chined compared with machining it in the heat-treated 
condition. 

A somewhat similar process may be applied to 
drop forgings where much machining is required, 
first-rough machining and then heat treating, instead 
of heat treating in the original forged state. 

On a production basis, parts in their rough ma- 
chined state can usually be heat treated at a price per 
pound comparable with the heat-treating differential 
charged on bar stock. This results in a considerable 
saving in heat-treating costs per piece because of the 
reduced weight. 

Some users of nitralloy have reported difficulties in 
machining due to the hard scale resulting from the 
necessary high temperature quench and report a sub- 
stantial saving from sand-blasting the parts prior to 
machining. 


Oxyacetylene Flame Hardening 
by J. J. Crowe 


Assistant to the Vice Presiden: 
Air Reduction Sales Co.., 


New York 

In an effort to provide substitute materials with 
the qualities of formerly-employed materials now be- 
coming difficult to obtain, engineers will deve!p in 
this emergency many new processing applications. In 
addition, processes that have been in use to a 1 .son- 
able extent and have proved their adaptability to fast- 
production requirements, will be greatly expandcd in 
their employment. 

One such process is oxyacetylene flame hardening, 
in which surface areas of relatively large steel or cast 
iron parts are hardened by heating with an oxy.cety- 
lene flame, followed by immediate water-quenching. 


The chief and now generally recognized advantage of 
the process is its suitability for uniformly hardening 
localized or selected surface areas, without affecting 
the mass or core of the part, and with a minimum 
of distortion. 

The process develops, of course, the full hardness 
of which a steel or iron is capable, and the metal- 
lurgical conditions as to compositions and hardened 
structures are similar to those for. furnace-hardening. 
Flame-hardening is inherently suited to mechaniza- 
tion and thus conforms admirably to current “speed- 
up” demands. 

An important strategic-alloy-saving advantage of 
the process is its use, in conjunction with plain carbon 
steels, to provide hard, wear-resistant surfaces where 
such surfaces had formerly been developed by fur- 
nace-heating and oil-quenching the mass of an 
alloy steel part (the alloy content having been neces- 
sary so that the part could be oil-quenched and thus 


METALS AND ALLOYS 





minimize distortion). If only the surface need be 
hard, the part can often be made of medium-carbon 
(0.40-0.70% C) unalloyed steel and the surface 
flame-hardened without distortion. Similarly, the use 
of nitrided alloy steel cylinder liners and similar 
parts can sometimes be dispensed with in favor of 
flame-hardened carbon steel. 

Flame-hardening can often be credited with sub- 
stantial saving in machining and grinding time, and 
therefore also with freeing machines for other uses. 
This is because flame-hardening can be applied to 
finished surfaces and subsequent machining to cor- 
rect distortion, required for furnace hardening, is 
usually not necessary with flame-hardening. 

Particularly for the hardening of only a few pieces 
of large size, surface hardening with the oxyacetylene 
flame can be done in much less time than furnace 
hardening. 

Again, very large mechanical components that 
have worn too loose or ceased to be of serviceable 
dimensions may be machined down to smaller sized 
elements, and, if of flame-hardenable analysis, may 
be surface hardened to provide many additional pro- 
duction hours of usage. Or, their surfaces may be 
lt to their original size, either by oxyacetylene 
yr acc welding, employing welding rods or electrodes 
ame-hardenable analysis. After machining to cor- 
limension, such areas may be surface hardened 
with the oxyacetylene flame. 

rain, this process of oxyacetylene flame-harden- 
ine contributes to speeding up our defense manu- 


ome | 


~ 


fa‘uring effort, in that it provides applications that 
revdily fit into production lines, thereby eliminating 
the time lag incident to furnace hardening by the 
batch method. Flame-hardening stations fit them- 
sclves smoothly into the “‘line,’”’ receiving the part 
from the previous machining (or otherwise process- 
ing) station, surface hardening it mechanically or 
manually as required, and quickly releasing it for its 
next operation at the following station. 
* as * 


Recently, it was found that induction heating 
applied to adapters for chemical shells, which in the 
past have been welded, gave a brazed joint that was 
superior and had less rejects. It was found, too, 
that induction brazing was performed in less time 
than welding. 

—A jax Electrothermic Corp. 


* * * 


When hardening machined parts, scale and “soft 
skin” should be avoided. Cleaning and grinding both 
require extra time and expense. Production can be 
speeded and quality improved when tools, dies and 
production parts such as springs, stampings, wrenches, 
capscrews, etc. are bright-hardened in controlled 
atmospheres furnaces. 

—Lindberg Engineering Co. 


Gas Welding 


by H. E. Rockefeller 


Manager, Process Developmert, 
The Linde Air Products Co., 
New York 


Today the rapid method of mechanized oxy-acety- 
lene welding is being adopted to reduce costs, im- 
prove product quality, and increase production. The 
high speed at which production welding can be ac- 
complished is particularly attractive today when na- 
tional defense orders must be filled. 

Mechanized oxy-acetylene welding is exceptionally 
suitable for high-speed production welding of light- 
gage material. Since oxy-acetylene welding itself is 
highly adaptable, a variety of setups and procedures 
can be devised for the work at hand. In one type 
of procedure the part is completely welded in one 
continuous operation. In another type of procedure 
the part is welded with a series of welds, or with 
two or more welds simultaneously made. 

In the type of operation in which a continuous 
weld is made, such as in tube welding, the material 
is carried through the welding machine by a system 
of rolls and past a stationary welding blowpipe. 
Spacing of the edges to be welded can be changed 
by varying the pressure that the rolls exert, so that 
a gap can be maintained during preheat, and closed 
by proper location and pressure of the rolls during 
welding. 

In the method in which several welds are made on 
each unit, the preformed stock is placed in a jig 
and rotated past a stationary blowpipe, or the jig and 
material may remain stationary while the welding 
head travels along the seam on a track. 

This method is usually used in making vertical and 
girth seam welds on round or rectangular-vessels. In 
some operations no welding rod is used, the edge 
being held in abutment. However, to obtain full- 
strength welds on materials of 12 gage and heavier, 
other than flat sheet, welding rod is used, and rod 
feed is automatic, controlled by a variable-speed 
mechanism. 


Leak proof welds are economically made in gasoline 
tanks by mechanical welding. 





























































































Bronze-welding and bronze-surfacing on a pro- 
duction basis can also be mechanized. In both types 
of operation a volatile liquid flux is used to speed 
the operation. 

In the assembly of a fan for a portable electric- 
drill motor, sheet stamping is bronze-welded to a 
machined hub. Average actual welding time is 3 
seconds, and the production rate is 10 to 12 units 
per min. Also, in bronze-surfacing the lining of a 
rotary pump, metal can be deposited at the rate of 55 
ins. per min. [A detailed description of bronze- 
welding operations appears elsewhere in this sym- 
posium. } 


Tube Welding 

An excellent example of mechanized oxy-acetylene 
welding can be given in a description of tube weld- 
Ing. 

In this operation, coiled stock is fed into a roll- 
type forming machine with roll forms of a design 
to give the shape desired—such as rectangular, oval, 
or teardrop, all of which can be welded by this 
method. From the forming unit, the material passes 
to the welding unit which is usually close-coupled 
to the forming mill. The welding stand usually con- 
sists of at least two sets of horizontally and vertically 
adjustable, water-cooled side guide rolls. Preheat- 
ing and welding take place between these two roll 
sets. With proper side-pressure control of these 
rolls, the weld reinforcement can be built up or re- 
duced as desired on either the outside or inside, de- 
pending upon the use for which the tube is intended. 
Where perfectly flush inside and outside surfaces 
are desired, scarfing tools are employed to trim the 
weld. 

After passing through the welding and scarfing 
stands, the tube is cooled in a water spray or bath, 
and sized and straightened in rolls provided for this 
purpose. Then it is cut off to length in an auto- 
matic unit that travels with the tube as the cut is be- 
ing made and returns to its starting position. 

In general, welding rates are limited only by such 
mechanical factors as those of cutting off and han- 
dling the material. With a recently developed ma- 
chine, using a new-type multi-flame welding head, 
tubing can be oxy-acetylene welded at speeds rang- 
ing from 30 to 150 ft. per min., depending upon the 
thickness of material. Tubing of plain carbon cold- 
rolled and hot-rolled steels, stainless steel, and a wide 
variety of alloy steels can be produced with uni- 
formly good quality welds at low production cost. 

Installation costs for mechanized oxy-acetylene 
welding equipment are extremely low in comparison 
with other types of automatic welding equipment. 
Lower cleaning and maintenance costs and decreased 
reject losses usually make overall operating costs 
comparable to other automatic methods which are 
notably less adaptable to changing production meth- 
ods. The welding speeds and shorter setup time 


of mechanized oxy-acetylene equipment are both re. 
sponsible for the high-speed production, and with the 
properly designed heads available today, production 
rates are greater in many instances than those ob. 
tained with any other type of automatic welding 
equipment. 


* * * 


Faster hardening of steel cutting dies (for tex- 
tiles, paper, leather, etc.) in a 24 in. x 12. in. x 10-in. 
bench furnace was inexpensively achieved by elimi- 
nating the muffle and underfwing burners entirely, 
Precisely controlled direct radiant firing with gas 
from above made the conversion possible without 
sacrificing atmosphere control. Greater production 
speed resulted from larger working space (allowing 
heavier loading) and from more rapid heat transfer 
—as well as from the elimination of the heat-load 
represented by the removed muffle. 

—Selas Company 


* * * 


Arc Welding 


by C. J. Gallant 


Technical Consultant, — 
North American Aviation, Inc., 
Inglewood, Cal. 


Arc welding as a production facility is not new 
with aircraft manufacturers but the development of 
adequate control and technique which would insure 
the producing of articles with a saving in manutac- 
turing hours and yet conforming to Army, Navy and 
commercial specifications (primarily dictated by | 
of field experience) is quite recent. 

Several manufacturers of welding generators otter 
the prerequisites of an acceptable aircraft equipment, 
viz., a machine characterized by inherent arc stability, 
high rate of recovery, ease of striking or starting the 
arc and arc control. Accessory equipment is avail- 
able which will eliminate craters normally present in 
weld endings, and welding rods and coatings have 
been developed which have considerably reduced the 
possibility of rejection. It is obvious that rods, rod 
coatings, generators, and accessory equipment avail- 
able to the manufacturer in quantity, are but com- 
promises of the perfect articles but nevertheless, the 
best of these will give entirely satisfactory results. 

Having available trained personnel and suitable 
generators and rods to produce optimum arc welding 
under a given set of conditions it is suggested that 
the following be given careful consideration since 
experience has shown that through proper design, 
selection, or elimination (whichever is applicable) 
of these items considerable decrease in man-hours 
and rejections is possible: (1) Joint design, (2) 
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Cross section of X4130 steel arc welded. 


without crater eliminator. 
with crater eliminator. 


Macrographs A, B and C, 
Macrographs D and E, 
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Crater elimination, (3) Accessory equipment, (4) 
Jig and fixture design, and (5) Flow of parts. 

1. Jot Design: Much has been said relative to 
joint design both with respect to accessibility in lay- 
ing the bead and with regard to minimizing the 
amount of deposited metal for a given joint. It 
has been found, however, that too much stress has 
been placed on the “amount of welding’ and too 
little on “joint accessibility.” In the majority of 
cases an accessible joint although so designed at the 
expense of additional weld length will yield a re- 
duction in welding time, and is therefore recom- 
mended. 

2. Crater Elimination: Craters normally present 
in all weld endings are the result of abruptly stopping 
the arc. Obviously this condition is not tolerable in 
aircraft primary structures and especially those struc- 
tures subject to high fatigue stresses, and is there- 
fore an ever-present cause for rejection. Fig. 1 
illustrates surface and sub-surface craters, and also 
similar photomacrographs typical of the type of end- 
ing (consistently free from this condition) when 
using the Stroco Crater Eliminator which can be 
adopted to all standard generators. This equipment, 
remotely controlled either by means of foot operated 
normally oper contacts or by a thumb operated push 
button made integral with electrode holder, insures 
correct diminution of welding current as the end of 
the weld run is approached, and its effects are in 
contra-distinction to such practices as wiping or 
lengthening of the arc or any other method resulting 
in an abrupt stoppage of the welding current. 

3. Accessory Equipment: Low current stations, 
remotely controlled field rheostats, crater eliminators, 
etc. which increase the flexibility or facility of the 
generator without seriously impairing arc stability, 
striking characteristics, etc., provide the welder with 
additional safe tools such that more of his time can 
be productively employed with little or no increase 
in fatigue. Such equipment has been found to be 


Fig. 2. Wilson hornet welding generator with 
Stroco crater eliminator. 












































Fig. 3. Box frame jig. 





Fig. 4. Rotatable j72. 





Fig. 5. Box frame jig (Trainer). 
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particularly advantageous when the welder is work- 
ing on large box jigs or in relatively congested 
quarters. Fig. 2 illustrates a Wilson Hornet air- 
craft welding generator with Stroco Crater Eliminator. 

4. Jig and Fixture Design: Considerable thought 
to the-design of jigs and fixtures will be well re. 
paid. Jig tolerances and rigidity are obviously 
mandatory. These qualifications, however, do not 
limit jig and fixture design to cumbersome, immobile 
units. Jigs, rotatable about one axis at least are 
recommended. This type design will allow the 
welder to accomplish the majority of his work with- 
out necessity of readjusting either himself or his 
equipment, and will further obviate considerable 
up-hand and overhead welding. It is not always 
practical to so design jigs or fixtures, but in the case 
of trainers of welded tube construction it appears 
that only one jig, excepting those jigs which fall 
under the category of fittings and other minor parts, 
should from practical considerations be non-rotatable, 
viz., the box frame jig (Fig. 3) in which final as- 
sembly of the various components is made. Fig. 4 
and 5 illustrate rotatable jigs. 

5. Flow of Parts; Considerable time saving 
been effected by alleviating congestion which norma!) 
occurs on both sub-assembly and final assembly j:0s 
whereon parts usually are hand fitted prior to w: 
ing. In such cases congestion or loss of welding | 
results due to disproportionate number of n 
fitters and welders engaged on the jig for the al 
able space. These conditions have been elimin.:«d 
by (1) the addition of assembly jigs whereby 
ups can be completed before welders take over, wid 
(2) in certain cases by the addition of set-up igs 
on which sub-assemblies are fitted before being t: 
ferred to the next assembly position. 


Resistance Welding 
by R. T. Gillette 


Works Laboratory, 
General Electric Co., 
Schenectady, N. Y. 

The use of resistance welding in its many phases 
can do a great deal to increase production and lower 
costs when properly applied. 

The best equipment available should be purchased, 
as a great many pieces of welding equipment in use 
are obsolete and there is no economy in using ob- 
solete welders. 

The application of welding requires competent 
supervision and opetators, proper maintenance of 
equipment, and careful preparation and cleaning ol 
parts, if satisfactory results are to be expected. A 
few resistance welding application possibilities fol- 
low: 

The end shield and bearing on a very small motor 
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were made from a drop forging of brass which had 
to be subsequently machined for the outside fit of 
shield and the bearing bore, both expensive opera- 
tions. This end shield was changed to a mild steel 
part made in a punch press and a brass bearing 
made on a screw machine. 

This brass bearing was machined with an annular 
projection and the projection welded to the steel end 
shield with one subsequent machining operation. 
This was a much faster operation, replaced a con- 
siderable poundage of brass with mild steel, made 
a substantial saving and in no way affected the 
quality of the part. 

The use of high speed steel in tool bits may be 
conserved by flash welding a piece of SAE-1010 or 
SAE-1020 or other low carbon steel to the end of 
the high speed tool bit when it becomes too short 
to clamp properly in tool post or holder. (See Fig. 
1.) In order to make a satisfactory weld in this 
type of material, a few simple precautions are neces- 
sary. As the high speed steel has higher electrical 
resistance than the low carbon steel, the amount 
protruding from the welder clamps should be in 
the ratio of two to three, the low carbon steel the 


greater amount to give the proper heat balance. 

fter flash welding, the welder clamps should be 
opened to a larger spacing than used for welding 
an the power input reduced somewhat and the 


joint reheated until the color of the steel at the joint 
becomes a dark blue; then immediately placed in a 
container of powdered lime or other material to re- 
tai! cooling and left in this material until the tools 
come to toom temperature. The flash is then ground 
oft and the tool is ready for further use. The same 
mihod may be used to repair drills which have had 
the tang broken off. 

Vhere long straight rows of spot welds have to 
be made, of which Fig. 2 is an example, they may 
e made much faster by the use of a seam welder. 
Where obstructions are encountered, as shown by the 
header in part shown on Fig. 2, a start may be made 
close to the header by the use of notched wheels as 
shown in Fig. 3. These wheels should be large 
enough so that a complete row of welds may be made 
without the row of welds exceeding in length the 
circumference of the wheel. If the wheels are less 
in circumference than the length of the row of spot 
welds, a second start may be made on the work piece. 
These notched wheels are mounted with cables and 
weights around their shafts so they automatically 
return to their starting point when the clutch and 
pressure is released. 

Where straight pieces are to be welded with no 
obstructions, plain wheels with no notches are used 
and the return devices omitted. With this set-up 
there is no limit to the length of the parts which 
can be welded. 

_ Where comparatively thin material is to be welded 
in long rows of spot welds, multiple wheels as 
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shown in Fig. 4 may be used. In this case, welds 
are made in series with a backing bar underneath, 
with a welding transformer connected directly across 
two wheels. Machines of this type have been built 
with as many as ten wheels and five transformers. 

In the case of all of these seam welders making 
spot welds, the best method of spacing the welds is 
by the use of electronic control. (Fig. 5). With this, 
by using a pre-determined speed of wheel or work 
travel and setting enough ‘‘on time” on the electronic 
control to make a satisfactory spot, then setting the 
off time” to give the spacing between spots which 
is required, correct spacing is obtained. This may 
easily be figured out; using inches per minute of 
travel time with the frequency of the circuit divided 
into ‘on time’’ and “‘off time’’ will give the number 
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Fig. 4. 
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of spots per minute. As an example, with a wheel 
or work travel of 100 in. per min. with 4 cycles on 
and 6 cycles off, and the use of 60 cycle power, you 
would have 6 plus 4 which is 10 cycles, divided into 
3600 cycles per min. or 360 welds per 100 in., or 
between 3 and 4 spots per in. If this were changed 
to 4 cycles on and 32 cycles off, we would have a 
total of 100 spots or a spot each inch. 

The use of electronic control for this type of weld- 
ing is much to be desired due to its accuracy and 
flexibility. It is also advisable to use this type of 
control for most spot and seam welding jobs. In 
welding heavy material, the use of pulsation weld 
ing is of considerable advantage. 

When a large amount of production of a particu- 
lar part is to be made, a special equipment for this 
job should be considered, as many times special 
equipment can be built which will do several Opera- 
tions without moving the work piece from one piece 
of welding equipment to another. Among other 
pieces of equipment of this character might be men 
tioned the multiple electrode hydraulically operaicd 
spot welders which may have as many welding points 
as desired to complete a job, and the mounting 
the points, and the points themselves act as a jigyins 
member of fixture for the proper location of th 
parts for a complete assembly. 

There are a great many possible combinations ot 
various types of resistance welding equipment w!: ch 
closely follow machine tool practice which cann 
covered in an article of this character. Inform: 
on this type of equipment may be secured thro 
the offices of the Resistance Welding Machine M 
facturer’s Association or any of its members. 


Metal Cleaning 


by R. W. Mitchell 


Technical Director, Magnus Chemical Co., 
Garwood, N. J. 


Defense production and the general manufactur- 
ing that stands behind it involve a great many metal 
products which require cleaning at various stages 
in their manufacture. Therefore, it is quite essential 
that these cleaning operations be speeded up wher- 
ever possible in order not to become a constriction 10 
the flow of production. 

Cleaning problems vary considerably and no 
blanket recommendations can be made to cover all of 
them. However, a general survey of the various 
cleaning methods and then a description and explana- 
tion of one relatively recent metal cleaning method 
with examples of itse application, might give some 
helpful hints for hastening the cleaning operation. 

There are two general types of cleaning solutions 
used to prepare metal parts for the finishing proc- 
esses. One is an aqueous solution and the other 1s 
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a solvent either in liquid or vapor phase. 

Aqueous solutions require one of the following 
methods of handling: Tanks where the work may be 
given a dip, swash or soak; an electric cleaner; a 
washing machine; or a steam gun or vapor cleaning 
outfit. 

Solvent cleaning consists of soaking in, or wip- 
ing with solvents such as gasoline, naphtha, carbon 
tetrachloride, etc. This practice is not always the 
most satisfactory from the angles of safety, economy 
and quality of results. The development of ‘‘de- 
oreasers’ has made solvent cleaning much more 
practicable. In degreasing, the cold work is hung 
in a vapor of the chlorinated solvent above its boiling 
solvent. Solid-particle-dirt, pigment, lint, metal parti- 
cles, etc. are not completely removed by this treat- 
ment, however. 

By combining some of the desirable features of 
solvent cleaning at low cost, with the good fea- 
tures of cleaning by means of water solutions we 
get a method which is rapid, economical and shows 

results in many applications. 
he method, known as the “‘emulso-dip’’ process, 
ves a pre-cleaning operation which removes the 
s e dirt, and a secondary dip in a metal clean- 
olution if a chemically clean surface is desired. 
iny cases, the second operation is not needed. 
e ‘‘pre-cleaning’’ solution is made by dissolv- 
lb. of a precleaning solvent—an oil soluble 
wing and emulsifying agent—to a gallon of kero- 
S This solution is either used in a large tank 
e the pieces to be cleaned are dipped, or the un- 
ied parts are sprayed. The solution may be cold 
iarily, but penetration is more rapid if warmed to 
leg. F. This solution penetrates and loosens all 
d dirt deposits, as well as bonded metal particles, 
fio the metal, and puts all impurities into a non- 
rent condition. 

‘ollowing the dipping operation, which takes from 

30 sec. to 3 mins., pieces are drained for about 1, 
min. and then flushed with cold water from a pres- 
sure spray. The water emulsifies the solution and 
washes away all the dirt with the emulsion. The 
surfaces of the cleaned parts are now physically 
clean; that is, amply clean for painting, lacquering, 
inspection, assembly and similar finishing operations. 
If a chemically clean surface is desired for plating 
or vitreous enameling, the parts must be subjected to 
the second stage of immersion in an alkaline metal 
cleaning solution. 
_ The solvent emulsion cleaning process has already 
found useful application in the cleaning of such 
work as drawn metal parts, especially in those cases 
where pigmented drawing compounds have been 
used, in the removal of polishing and buffing com- 
pounds, and in the removal of certain sulphurized or 
chlorinated oils which are difficult to remove by 
normal washing procedures. 
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One company, seeking the fastest possible produc- 
tion, found the process neatly adaptable to an auto- 
matic set-up for the cleaning of lighting fixtures 
(which embraced several metals such as steel, copper, 
brass, aluminum and zinc die-castings) to remove 
both machining and drawing oils and buffing com- 
pounds, before plating. 

Another installation where the “emulso-dip’”’ proc- 
ess has proved highly successful is in the cleaning of 
tempering oil from flat and coil springs. Here the 
springs are placed in wire baskets and soaked for 
3 to 5 mins. in a steel tank containing the pre- 
cleaning solvent. The baskets are removed and al- 
lowed to drain to minimize loss by drag-out of the 
solvent. After this, the baskets are put on a slat 
rack over a drain and thoroughly pressure-spray- 
rinsed with tap water. They are then immersed for 
a couple minutes in a clean boiling rinse where the 
springs pick up sufficient heat to make them self- 
drying. After removal from the rinse they are blown 
off with compressed air and allowed to dry. 

Large steel sheets, which often present a difficult 
cleaning job due to their large size, can be cleaned 
quickly and efficiently by applying the “‘pre-cleaning”’ 
solvent as a spray to the surfaces, and then flushing 
them off with cold water spray at as high a pressure 
as possible—up to 100 Ibs. Care should be taken to 
remove the rinse unit at sufficient distance from the 
first spray unit so that no water will get back into 
the ‘‘pre-cleaning”’ solution. The presence of small 
amounts of water in this solution curdle it and greatly 
impair its action. 

To expedite drying a vertical row of compressed 
air jets on each side of the plate can be used to blow 
off the rinse water before going into the dryer. 

This plate cleaning method can be easily con- 
veyorized and thus provide an even more rapid metal 
cleaning system, which gives good results. 


* * * 


Many manufacturers of defense materials are speed- 
ing up production and conserving power through use 
of alternating-current arc welders instead of direct- 
current arc welders. By avoiding magnetic disturb- 
ance, a-c welders permit the use of larger elec- 
trodes, with the result that over-all welding time is 
reduced as much as 25 to 40 per cent on some types 
of commonly used joints. 

—General Electric Co. 
a * o 

Atomic-hydrogen arc welding equipment is te- 
ported to be speeding the production of aluminum 
boxes vital to defense. The intense heat developed 
by this equipment allows welding to be done more 
rapidly than by other processes. Troublesome dis- 
tortion is also avoided by the concentrated high 
temperature of the atomic hydrogen arc. 

—General Electric Co 
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Hot-Dip Galvanizing 


by Wallace G. Imhoff 


President, Wallace G. Imboff Co., 
Vineland, N. J. and 

Technical Director of Research, 

American Hot-Dip Galvanizers Assoc., Inc., 
Pittsburgh 


There are two things that will greatly increase 
production in hot-dip galvanizing if studied carefully. 
These two operations are: (1) Pickling, and (2) 
Fluxing. As a direct result of the proper conditions 
of pickling and fluxing we may expect a faster 
speed through the bath, and as a direct result of 
proper fluxing technique, we may expect fewer sec- 
onds and work that has to be done over. The net 
result therefore of establishing the correct pickling 
and fluxing is to greatly increase production. 

Both of these operating conditions appear to be 
old subjects discussed many times in the technical 
literature. That may be true, but at this time it 
will be pointed out how these specific results can be 
accomplished. 


Correct Pickling Practice 

There are four distinct factors to be considered in 
determining the correct pickling practice. These are 
—(1) The acid strength of the bath; (2) The iron 
content of the bath; (3) The bath temperature; and 
(4) The kind of base metal pickled. Abominable 
pickling fumes, boiling acid, and high acid strength, 
all indicate that the pickling conditions are wrong. 
The pickle capacity is too small, and there are not 
enough pickling tanks for production requirements. 

The correct pickling conditions for the production 
desired are to be found when there are no fumes, 
when the acid strength is around 4 percent, and 
when production requirements are easily taken care 
of with the tank capacity. Definite control of 
pickling operations, and the correct pickling condi- 
tions may be found by accurately controlling pickling 


Correct pickling practice (left). “Over-pickled,” 
“burned” incorrect pickling practice (right). 


operations. This is done with quick test tablets or 
other methods of quickly and accurately determining 
the acid and iron content of the bath to keep it at 
the best pickling condition for the base metal being 
pickled. A stainless steel cup case thermometer 
should be used to take the bath temperature every 
time a quick test is made for acid and iron content 
of the bath. Thus the correct pickling time is estab- 
lished; the right acid strength to do the pickling 
right and in the shortest time; and finally a standard 
pickling practice is established for each article. 
Production in hot-dip galvanizing depends ab- 
solutely on whether the article is properly pickled. 
Surfaces that are not properly pickled slow down 
production, cause an increase of bath temperature, 
require a longer submersion time, and waste zinc 
by taking on an excessive metal deposit. Correct 
pickling practice speeds production, and eliminates 
seconds and work that has to be done over. 


Correct Fluxing Practice 

The modern fluxing practice of using a liquid 
flux not only speeds production, but it actually in- 
creases production by eliminating seconds and work 
that has to be done over, in addition to speeding up 
the normal travel through the bath. 

The old fluxing technique uses muriatic acid as a 
dip, and in many cases the articles are dried. This 
takes time, and in addition it is almost impossible 
to dry an article without again depositing corrosion 
on the surface. The new liquid fluxing techni 
replaces the muriatic acid dip with a dip of zinc 
ammonium chloride, and then passes the article 
down through a slag flux of sal-ammoniac and zinc- 
ammonium chloride on the surface of the galvanizing 
bath. 

Attention is called to the fact that the clean pickled 
and washed surface of the article when dipped into 
the liquid flux solution carries a complete film of 
liquid flux on and above every particle of the iron 
surface. In addition to this the liquid flux will 
easily run into the seams, crevices, corners, etc. of 


No flux spots, correct fluxing practice (left). Flux 
spots (left center), incorrect fluxing practice. 
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the article fluxing down in these more difficult places 
which are usually the trouble makers of the old 
muriatic acid fluxing technique. The old method 
also calls for the throwing of a handful of sal- 
ammoniac inside tanks to help secure a good coating 
contact. It does this sometimes, but most of the 
time it is a very ineffective method of helping the 
flux to operate. The liquid flux flows readily to 
all corners and difficult spots, and in addition to its 
excellent fluxing qualities, it actually stops corrosion 
in case the article must wait its turn in the air to be 
galvanized. The change therefore that may be ex- 
pected from this new fluxing practice is—(1) A 
decided speed up of production; (2) An increase 
of production because there are almost no seconds 
made; (3) an actual reduction of galvanizing costs, 
even though the first cost price of the zinc-am- 
monium chloride is more than the muriatic acid. 


Summary 


Thus to speed up production in hot-dip galvan- 
izing for defense the following definite things must 
done— 


‘ickling: Accurately control pickling operations with a 
k test pickling outfit consisting of tablets for testing 
acid content of the bath; for testing the iron content of 
bath; and also take the bath temperature when these 
are made. Determine the correct pickling practice for 
base metal being pickled. Good pickling practice is an 
content of about 4%; empty tanks at 8% iron 
itent of bath; use a bath temperature of 140 to 160 
rees F. All productions can be done without fumes 
n the pickling capacity is large enough, and the tanks 
big enough. Fumes and bad pickling conditions indi- 
the need of more tanks, and perhaps larger tanks. 
Fluxing: Introduce the liquid fluxing practice of a solu- 
1 of zinc-ammonium chloride at about 180 degrees F. 
saturation of the bath and the temperature must be 
termined for the kind of work being galvanized. The 
uid flux gives faster speed, and also fewer seconds and 
fects because of the improved fluxing conditions. The 
‘first cost of zinc-ammonium chloride is more than muriatic 
id, but the increased production and higher quality prod- 
uct, together with much better operating conditions offset 
this higher first cost, and in the end give a net cost lower 
than the old method. 


* * * 


Production of furnace-brazed track links for tanks 
has been speeded up by employing combination roller- 
hearth type electric furnaces for brazing, cooling and 
re-heating for quenching. The links are loaded on 
1 tray on the charging table, then the end door is 
opened, the tray is pushed in, and the door is closed. 
The driven conveyor carries the work continuously 
through the three chambers, thus eliminating in- 
termediate handling. Trays are pulled out intermit- 
tently at the discharge end, and the links are lifted 
off and quenched in oil. Thus, the brazing and han- 
dling is accomplished in essentially one operation. 

—(Creneral Electric Co. 
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Blast Cleaning 


by C. A. Snyder 


American Foundry Equipment Co., 
Mishawaka, Ind. 


Metal cleaning by either airless or pressure blast 
method carries a tremendous responsibility in the suc- 
cessful fruition of the Defense Program. 

Aside from greatly increased general cleaning 
needs under the program, blast cleaning is used for 
such specific defense work as the cleaning of shells, 
bombs, armament, tank tractor treads, machine gun 
cartridge clips, rifle and gun barrels, aircraft engine 
cylinders and parts. 

With the production of many of these items run- 
ning into the millions, it is obvious that the clean- 
ing process cannot be permitted to choke the flow 
of work at any point in the manufacturing process. 
The following are several practical ways by which 
this can be accomplished: 

1. The ventilating factor is a point that is oftentimes 
overlooked in seeking to improve blast cleaning efficiency, 
but it is a point of highest importance. Useless fines must 
be removed from the cleaning chamber by proper ventila 
tion, otherwise the blasting action is retarded; the cleaning 
agent, whether it be abrasive or sand, does not have a 
chance to do its best work; and oftentimes the failure to 


remove foreign matter from the cleaning chamber results 
in the deposit of a smudge upon the work. 


A 48-in. by 42-in. wheelabrator tumblast installed at 
Link Belt Co., Indianapolis. 




















































































Another tumblast, with loader and operator, showing 
conveyor and sorting mechanism for loading machine. 


Keeping abrasive clean by proper ventilation is especially 
important when metallic shot and grit are used. In abra- 
sive blasting, sand, scale and fines have been known to 
retard cleaning speed as much as 50 per cent; and sur- 
prisingly enough they greatly increase wear on parts. 

2. Some modern blast cleaning machines do their work 
so quickly that it is advisable to use a timer to prevent 
over-blasting and under-blasting. Not only does the timer 
help to cut wasted minutes from the daily schedule, but it 
also prevents wasted power and abrasive; reduces wear and 
maintenance; permits the operator to busy himself with 
other things without losing time in inspecting the load 
unduly; and prevents the problem of undersized parts on 
jobs that must be kept at close tolerances. 

3. In selecting your cleaning equipment make sure that 
the process does a thorough job of removing sand and 
scale right down to the virgin metal. An efficient cleaning 
process does wonders in improving, speeding up, and 
economizing on many subsequent operations: For example, 
it will help you to improve the grinding and machining 
of your work; it will increase tool life; it will simplify 
inspection; and it will help you to obtain a true hardness 
reading whenever that is necessary. 

4. Loading, unloading and conveying of material to and 
from the machine can be serious offenders when it comes 
to wasted time. Ingenious devices have been designed and 
built by many plants right in their own shop to improve 
these operations. In some cases the equipment manufac- 
turer can be of great assistance in designing or supplying 
mechanical devices for these jobs. A loader is desirable 
in most cases because it permits charging the machine 
almost instantly after a previous load has been discharged. 

5. Make sure that the abrasive used in your machine is 
of the proper size and type for your work. You can deter- 
mine this only by actual test, but it will certainly pay 
dividends in iraproved cleaning and operating efficiency. 
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Selection of Heat-Treating 


Furnaces 
by A. H. Vaughan 


Chief Engineer, 
The Electric Furnace Co., 
Sale Ww, Ohio 


Heat-treating furnaces of production size are in 
most cases either custom built or of completely new 
design. This is a natural result of the great number 
of different heat-treating processes, the variety of 
parts treated, and preferred methods of handling ma 
terial. It is, therefore, obvious that the furnace 
builders greatest problem in the present emergency 
is to do the required amount of engineering in the 
time available. 

Wherever possible, existing furnace designs should 
be used. Many types developed and widely used 
peacetime industry are equally well adapted to 
fense production. An example is the ‘‘chain 
conveyor’ hardening furnace illustrated. Such { 
naces handle aircraft engine parts, machine gun ¢ 
ridge clips, and similar work as well as the bea: 
races, bolts and screws for which they were origin 
designed. They can be operated with special 
mospheres where needed. 

Numerous other types are similarly useful. 
time needed to place these furnaces in service 
pends only on the speed with which parts can 
fabricated and control apparatus obtained. T! 
performance has been tested in actual service. 
final consideration of no small importance is 
they still will be useful when normal conditions 
turn, 

There is, of course, a point beyond which new 
sign becomes unavoidable. Even here, howev: 
much time and effort can be saved by making th 
maximum use of existing design. Often only a new siz 
is needed and in it can be incorporated many stand- 
ard parts without change. The furnace builder may 
in some cases be able to produce a unit closely pat- 
terned after previous designs without appreciable loss 
of time because with care and a modicum of fore 
thought, material purchases can be made and work 
started before the complete details are worked out. 

Finally, the purpose of these savings is to leave 
open the necessary engineering capacity for equip- 
ment which must be of distinctly new character. 
There are enough cases of this kind to absurb all 
the ingenuity we can muster. A high order of pre- 
cision is generally demanded, and the work often 
requires careful study 4rom the standpoint of con- 
veying and handling apparatus. New developments 
in the special atmosphere field are frequently so ad- 
vantageous that they cannot be disregarded. Not 
infrequently, a process such as copper brazing makes 


METALS AND ALLOYS 





arging end of two copper brazing furnaces with continuous mesh belt conveyors. These units will handle 
any size or shape of assembly up to 10 in. high by 18 in. wide and most any length. 


ssible great improvement of a product or great 
plification in its manufacture, and such an op- 
rtunity should be capitalized to the utmost. 
It is certain that flexibility will be indispensable. 
e cannot forsee what radical changes will be neces- 
ry in the design or manufacture of arms; but we 
use care to select furnaces which have the 
rsatility to meet the new demands. 


* ~ * 


To avoid unnecessary loss of time in carburizing, 
keep your carburizer in production condition. Aera- 
nm vejuvenates the carburizer. Removing non- 
‘ables such as dust and ashes eliminates insulation 
of the container and allows the heat to penetrate 
jaster. Both of these results are accomplished by 
using a screening machine, which effectively and 

‘peedily keeps the carburizer producing. 
—Thurner Engineering Co. 


* * * 


Infra-red lamps can be used for rapid drying in 
many metal finishing operations with a great saving 
in time. The lamps are used to best advantage in 
handling work on a continuous conveyor system 
basis, instead of in the “batch” system. Infra-red 
lamps are suitable for drying, baking or dehydrating 
ap plications. 


—Weabash Appliance Co. 
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Blackening Steel Parts 


by G. W. Pressell 


Executive Vice President, E. F. Houghton & Co., 
Philadelphia 

With Defense production taking a heavy toll of 
plating materials such as cadmium, zinc, nickel and 
chromium, industry is turning to other methods for 
protection and beautification of metal surfaces. By 
blackening, for example, instead of ‘plating, faster 
production is obtained not only through the avoid- 
ance of delay in procuring raw materials, but by 
reduced processing time. 

The blackening process is essentially a controlled 
oxidation. By immersing parts in a highly alkaline 
solution maintained at boiling point (290-295 deg. 
F.) a black oxide coating is uniformly produced on 
the surface of the steel. 

This coating serves to retard rust or corrosion, and 
also beautifies the part by the lustrous black finish 
produced. It does not change dimensional sizes and 
its cost is far less and production is much faster 
than with the protective coatings produced by most 
electrolytic processes. 

Faster production in the blackening process itself 
is obtained by efficient handling methods. Naturally, 
the longer parts are immersed in the blackening bath 
the better will be the protection accorded by the 
surface coating of oxide. While it is possible to get 
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a satisfactory coating from an appearance standponn 
in a short time, more complete protection is pro- 
vided by periods of immersion from 9 to 15 min. 
Therefore, rapid production cycles of 5 to 7 min. 
are not encouraged. 

In making up a bath for blackening, with Hough- 
ton’s Houghto-Black, for example, the salt is mixed 
50-50 with water and the temperature is raised to 
the boiling point of the solution (295 deg. F.). 
As rapidly as water is lost by evaporation at that 
temperature more water must be added. 

A cold rinse should follow the blackening bath, 
then a hot rinse at about 170 deg. F. and then a dip 
into a heated 10% solution of a water soluble oil. 
The pieces are then drained and ready for assembly 
or shipment. Where parts are to be subjected to cor- 
rosive atmospheres for any length of time it is recom- 
mended that a light waxy, solvent type of rust pre- 
ventive be applied for further protection instead of 
the dip in soluble oil. 

Production time is often lost in the bath through 
the initial cooling effect of cold parts on the hot 
solution. Preheating of parts should be employed in 
such cases to prevent this fall of bath temperature 
when work is introduced. Similarly, the speed and 
effectiveness of the coid-rinsing spray is used to re- 
move scum and prevent its adhering to the work. 
A typical cycle requires 5 stops of 8 min. each and 
requires the labor of only 1 man to keep baskets 
loaded and dump finished work. 

The lustre of the black coating will, of course, 
depend on the original metal surface condition. To 
assure clean pieces, one maker of cartridge clips is 
dipping them into a 20% muriatic acid solution at 
room temperature to remove scale from the hardened 
and tempered blades. A cold water rinse then is 
followed by the regular blackening treatment already 
described, except that in this case the immersion time 
is extended to 15 min. The bath is large enough 
for several baskets, and each of the other stops in 
the cycle requires but 5 min. | 

The tank used for the blackening solution may be 
of welded boiler plate or mild steel—about the quick- 
est-delivered material in today’s market—with either 
immersion or external heating. Rinse tanks may be 
made of cast iron or galvanized material, although 
the latter should not be used for the pre-clean as 
an alkaline cleaner will attack the galvanized coat- 
ing. 

Not only as an emergency replacement for the 
more expensive, harder-to-get and slower-to-produce 
protective coatings, but as a normal-time surface 
treatment of steel, this blackening process is rapidly 
assuming an important place in metal processing. 


{ Other well-known and useful blackening processes 
or materials are available from Alrose Chemical Co., 
Providence, R. I.; Enthone Co., New Haven, Conn.; 
Heathath Corp., Springfield, Mass., etc—Editors.} 








Electrolytic Pickling and 
Polishing 


by Sam Tour 
Vice President, 
Lucius Pitkin, Inc., 
New York 


Present demands for increased production requires 
the adoption of improved and new techniques in 
metal finishing. 

Considerable attention is being given to the de- 
scaling of the various metals and alloys. The stain- 
less steels and stainless alloys such as Nichrome, In- 
conel, etc. are difficult to free from scale with ordinary 
techniques of still pickling. Stainless steels can be 
readily and efficiently descaled by means of the Blaut 
Lang process (U. S. Patent No. 2,115,005) in which 
the scaled steel is treated as the anode in a bath o! 
sulphuric and hydrofluoric acids. 

S. F. Urban (U. S. Patent No. 2,172,041) suggests 
the use of hydrofluoric, chromic and sulphuric acid 
as a still pickle for steels containing more than 
per cent Cr, 

Another recent process for electrolytic descaling o 
stainless steel is a cathodic treatment in a molt 
caustic bath followed by an immediate water dip, ai 
then a sulphuric acid pickle followed by a nitri 
hydrofluoric acid treatment. This method is said 
shorten the time of scale removal as compared to t! 
straight sulphuric acid pickle and to be of spec 
advantage for straight chromium steels. 

Nickel and its alloys, especially those of hig 
chromium content can be descaled with great spec: 
and cleanliness by anodic pickling in baths of pho 
phoric and sulphuric acids. By varying temperatur 
and current densities, these materials can be electro 
polished as well. An interesting application is th« 
continuous descaling and electropolishing of strip and 
wire or individual pieces on a conveyor by passing 
through a two compartment tank in which the electro 
lyte in both compartments is identical but the physica! 
conditions in one compartment favors descaling and 
in the other polishing. (Patents applied for.) 

Electrolytic methods of polishing offer great oppor- 
tunities to speed up’ production in the defense pro- 
gram. These methods of polishing have been suc- 
cessful with stainless steels, plain carbon steels, alum- 
inum, nickel, monel metal, nickel silvers and various 
other alloys as well. Most of the methods which are 
used employ mixtures of sulphuric and phosphoric 
acids, citric and sulphuric acids, or straight phos- 
phoric acid. In all cases, the material is treated as 
the anode with relatively high current density. 

In the case of aluminum, it has been found very 
simple to electropolish and anodize in the same con- 
tinuous line. Both the polishing and anodizing are 
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[\pical installation for electro polishing of stainless 
steel, 


e in the same tank consisting of two compart- 
its, each compartment holding the same electro- 
but maintaining physical conditions favorable for 
tropolishing in one and favorable for anodizing 
he other. The anodic layer formed is transparent 
capable of absorbing dyes. Ordinary 6 to 12 
generators are used throughout. 

\ most advantageous and time-saving application 

electrolytic polishing is found in the treatment of 

inary carbon steel. Without reracking parts are 
aled, electropolished, plated with copper and 

n with nickel or a very adherent nickel plate is 
applied directly to the iron. Other base metals may 
be similarly treated. Good economics result from 

h continuous operation. 

Electropolishing has also found application as a 
ready means for reducing surface friction, rounding 
screw thread contours, and a multiplicity of other 
time-saving operations. 


* * * 


Shell forging equipment is available that will 
produce up to 200 per cent move than other con- 
ventional equipment and at the same time save steel 
and machining time. For example, in the Witter 
Shell-rolling process, a 3-roll mill in conjunction 
with a machined mandrel produces a smooth uni- 
form cavity in the shell forging. Hourly rates are 
280-290 shell forgings per hr., depending on their 


size. 


—Salem Engineering Co. 
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Thirty-six sheets of aluminium dloys up to 20 fet. 
by 6 ft. may be heated in one batch :n the 1000-kw. 
quenching-type elevator furnaces recently put in 
operation. Features facilitating production are: 
Automatic quench control, high-speed hoist, recircu- 
lating-air heating with proportioning control, and 
roller conveyors for handling the loads. 

-General Electric Co. 


* * * 


Maintaining constant temperature and humidity 
conditions is of considerable importance in speeding- 
up the production of <ertain vital defense products. 
Precision grinding spindles, which operate at speeds 
of 50,000 r.p.m. and which must be perfectly bal- 
anced, are assembicu in an air conditioned room. 
Some delicate airplane inst: uments require a humidity 
of not more than 35 ber cent; air conditioning is 
quite essential in the assembly rooms and inspection 
and testing departme.ts for these instruments. 

—Carrier Corp. 


* * * 


Electric resistance metal heaters are receiving wide 
ap plication for hastering certain heating operations. 
Rivets 7/g in. diam. and 25/g in. long, can be heated 
and driven at the rate vf 313 every 30 min., using 
an electric rivet heater. On war stock, too, electric 
heaters can save much time. Sevevriteen-in. heats on 
11/, in. to 2Yy in. diam. stock can be made in 3-4 
mins.; 11/> in. square bars, 15 ft. long, can be heated 
to a rolling temperature in 11/, min. with decarburiza- 
tion of less than 5/1000th of an inch. 

American Car & Foundry Co. 


* * * 


Big cylinder sleeves for liquid-cooled motors are 
now hardened in a 65-kw. immersed-electrode type 
electric salt bath furnace, eliminating distortion and 
rough grinding operations fornierly necessary after 
the heat treatment. Immersed in molten neutral 
salt at 1550 deg. F., and quencked over a mandrel 
in oil, the sleeves hold diameters to 0.007 in. at pro- 
duction speeds of 120 cylinders every 7 hrs. 

Ajax Electric Co. 


* * * 


Graphitic steel dies being used in a gun shell forg- 
ing shop are turning in a phenomenal service record. 
Several of these being used to cold nose 105-mm. 
shells have turned out 50,000 pieces each and still 
show no appreciac'e sign of wear. Previously, 4,000 
impressions were re,arded as maximum shell nosing 
die performance. Tie s2ving in set-up time, die- 
production time, and machine-tool capacity thus 
afforded is obvious. 

—Timken Relicr Bearing Co. 
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Carbon Steels and Defense 


Conditions 
by H. W. Gillett 


Heat-treating departments don’t like to have to 
vary their temperatures or explore the different modi- 
fications in practice necessitated by unfamiliar steels, 
and steel mills don’t like to make up special heats. 
When the necessity for substitution arises, both have 
to make a shift, and the tendency has been to shift 
to some other commonly made and stocked S. A. E. 
steel in place of the one previously used and con- 
taining scarce elements he nickel. 

If too many people pick the same alternate com- 
position, the trade leaps out of one bottleneck into 
another. Substitution of chromium-vanadium steels 
for nickel-containing steels thus brought about a 
tightness in vanadium and didn’t do the chromium 
situation any good. 

For a real surcease from scarcity of alloying ele- 
ment, it will be necessary to make a longer jump. 
It appears probable, according to Boegehold, that 
such steels as one with about 0.70 Si, 0.70 Mn, 0.50 
Cr, 0.15 per cent Mo, with various carbons, will 
serve in place of almost the whole group of S. A. E. 
alloy steels for quenching and tempering, while one 
of 1.00 Mn, 1.00 Si and 0.12 to 0.30 per cent Mo 
will serve for case hardening purposes. While the 
manganese and chromium contents might have to be 
driven down a bit and molybdenum upped a bit, 
should manganese and chromium become too scarce, 
yet the move is in the right direction. To make this 
move, intelligent disregard of present usage and 
present specifications, has to be had. The composi- 
tions are intelligent ones, they utilize the ferrite- 
strengthening power of silicon to replace that of 
nickel and the carbide forming effects and the split- 
ting up between, and the entry into both ferrite and 
carbide, of manganese and molybdenum are utilized 
to replace these effects that have previously been 
brought about by a heavy dose of chromium. 

In low carbon structural as well as in the mild 
alloy steels, it should be feasible, since it is well 
proven in the latter case, to cut down on manganese 
and raise the phosphorus, which is a good ferrite 
strengthener. This replacement by phosphorus may 
not be entirely unusable even in some heat-treated 
parts, once we shake ourselves loose from old tradi- 
tion and old specifications and consider merely the 
engineering properties needed in the part to be made. 

Proceeding further along this line of thought, the 
real needs of the part in its final form, the use of 
any alloy steel for parts to be quenched and tempered 
in sections so small that they will harden through, 
should be scrutinized with care. And for carburized 
parts, the use of alloy steels in order to get a tough 





core—when tested without the case—is often quite 
unwarranted, since the piece seldom requires tough- 
ness anyway and the carburized part, as a part, isn’t 
tough, despite the core, because a crack in the case 
will propagate through the core despite its alleged 
toughness. In heavily carburized parts the case is 
made thick, not because we expect to use all that 
thickness to provide material to be worn away in 
service, but merely to give support to the surface, 
the working face. If the hard surface is backed up 
by a strong, relatively hard core, a thin case, quickly 
produced by gas carburizing, cyaniding, etc., or al- 
most instantaneously produced by flame or induction 
hardening, may do quite as well. 

For suitable backing, the depth of hardening ob- 
tained in medium, forging grade, plain carbon steel 
is often quite adequate. It is clumsy to use low car. 
bon alloy steels and spend a long time carburizing 
them when an easily obtainable carbon steel can be 
processed in a jiffy to give something usually quite 


as good, 
Let's 


not forget the carbon steels! Let’s reserve 


the scarce alloying elements for those steels in wh 
each alloying element plays an unique and no: 
substitutable role! 


of Plastics 


by J. Delmonte 


Technical Director, 
Plastics Industries Technical Institute, 
Los Angeles, Cal. 


It is 


not surprising to observe that in the 


industrial activity inspired by national defens: 
quirements, plastics are playing prominent 1 
Well adapted to mass production methods, mo! 


plastics 


are bringing their qualities of low manu 


facturing costs, lightness in weight, resistance 


Fig. 1. 


1) 


] 


i) 


An internal gear molded of phenolic plastics. 





chemicals, heat and electrical insulating properties, 
and desirable mechanical characteristics to many 
industrial parts. 

While shortages of certain metals have contributed 
in part to increased activity in the field of plastics, 
the plastics industry abhors the use of the term 
‘substitutes,’ because it feels that there are many 
applications which ultimately would have reverted to 
plastics. Notwithstanding, a large measure of the 
present consumption in plastics is occasioned by two 
basic motives: (1) their use will permit the release 
of strategic metals for defense purposes, where only 
the metal will suffice, or (2) rate, volume, or quality 
of production may be singularly fulfilled by plastics. 

While the physical and chemical properties of 
plastics are of such character as to prohibit pro- 
miscuous use in every application which arises, reason- 
able care in analysis of design and study of operating 
conditions will soon reveal the proper type of mate- 
rial to employ. For example, highly popular in the 

ew industrial activity are impact-resistant phenolics 

well as ureas, polyvinyls, polyacrylics, polystyrene 
cellulose derivatives. 

Co illustrate a few typical examples, the internal 

ir shown in Fig. 1 is molded of phenolic plastics. 

duction men acquainted with machining time 
uired for internal gears will appreciate the advan- 
es of molding such units in mass production. 
tiple cavity molds can turn out several plastic 
rs every few minutes, whereas time for machin- 
individual units is excessive. The accuracy with 

ich the gear profile is produced depends largely 
on the accuracy with which the mold was ground 
| polished to size. Of course, the horsepower rat- 
2 of plastic gears would not be equivalent to steel 
irs of corresponding size, but the designer can 
ecify a slightly larger gear for greater factor of 
fety. In passing, it is well to note that water is 
ily as good as oil as a lubricant for phenolic gears 
nd bearings. 


rig. 2. A washing machine agitator made of 
plastic material. 
























































Another striking example of the use of plastics 
to release aluminum for aircraft construction is de- 
picted in Fig. 2, a washing machine agitator. Light- 
ness, strength, and resistance to washing solutions 
are properties of aluminum, as well as of plastics. 
In fact, increased rates of production are understand- 
able when one of the sand-cast aluminum agitators 
is compared with a molded plastic. Not only are 
unlimited units obtained from the plastic mold, but 
also the pieces are removed from the mold with a 
high polish, practically eliminating costly and time- 
consuming finishing operations required of sand cast- 
ings. The same high surface luster contributes to 
washing efficiency, because of the ease with which 
clothing slides off of agitator arms and surfaces 
during washing. 

From this brief discussion it should be apparent 
that plastics have characteristics which merit attention 
when speed-up of production is required, Certainly 
they are not panacea for all design problems, but 
when applied in proper manner they are of unques 
tionable value. 


Finishes for Metal Products 
by H. S. Rawdon 


Chief, Div. of Metallurgy 
National Bur. of Standards, 
Washington, D. C. 

As the name indicates, the ‘‘finishing” of a metal 
product is essentially the concluding operation in 
the process of fabricating the product. Commercial 
finishes differ widely in nature and they range from 
simple mechanical surface treatments, such as sand- 
or shot-blasting, polishing, buffing, and the like, to 
the application of highly decorative and protective 
surface coatings. The metallurgist’s interest in ‘‘fin- 
ishing” usually relates to the means used to render 
the metal surface resistant to the deteriorating 
agencies of corrosion and erosion, although the deco- 
rative aspects can never be entirely ignored even 
under stringent conditions such as those of the pres- 
ent. It is the protective aspects of the finishing of 
steel products which will be considered in this brief 
discussion of the finishing of metals as modified by 
the present conditions. 

The defense-program restrictions on the ordinary 
civilian uses of zinc, tin, and nickel, the most widely 
used metals for coatings, have forced consideration 
of other metals for this use as well as of more eco- 
nomical coating methods. 

Of all the metals now available in quantities great 
enough to warrant consideration of their unrestricted 
use as Coatings of steel products on a wide scale, lead 
is outstanding. The use of lead for this purpose is 
receiving wide commercial consideration despite the 



































































































































fact that a small alloying addition, usually of tin or 
other strategic metal, is necessary in order to ensure 
proper bonding of the coating to the steel base. 
Already lead has been adopted by some large manu- 
facturers as a replacement of zinc for various steel 
products ranging from woven-wire stucco reinforce- 
ment to miscellaneous pole-line hardware. The 
metal possesses many properties which distinctly 
favor its use as a coating for steel. The multitudinous 
rust specks that “pepper” the lead surface soon after 
exposure to the atmosphere are more usually unde- 
sirable from the standpoint of an unattractive surface 
appearance than because of deterioration by deep 
seated corrosion of the steel beneath. As a base for 
painting, lead coatings are unexcelled, as evidenced 
by the excellent performance of terne plate as a roof- 
ing material. 

Economy in the use of zinc as a coating, granted 
that it is available for this use, is a factor of increas- 
ing importance. Electroplating is outstanding in the 
metal-coating industry as a means for making a small 
amount of metal ‘‘go a long way’ and the increas- 
ing use of this method for the zinc coating of semi- 
finished steel products, sheet, strip, and wire, is very 
encouraging. However, the hot-dip coating industry 
has not acknowledged a “knock-out” in this field 
but has accepted the challenge and recent develop- 
ments plainly indicate the feasibility of producing 
coatings by hot dipping which can compete with 
those of the other type. 

However, it is by mo means necessary nor de- 
sirable always to use a metal coating as a finish for 
the protection of steel. Conversion of the surface 
metal into a compound by suitable chemical treat- 
ment so as to increase the resistance of the surface 
layer is a method employed in a number of ways. 
Outstanding among these is the phosphatizing treat- 
ment. Although the surface film of ferrous phos- 
phate, in itself, is limited as to the degree of pro- 
tection it can give to steel, in combination with a 
paint, or lacquer coating, it is widely used with 
eminently satisfactory results. 

A method of this general nature, recently pro- 
posed as a possible replacement of the tin-lead coating 
on the inner surface of soda-acid portable fire extin- 
guishers, consists in the phosphate treatment followed 
by impregnation by means of a dilute solution of 
asphalt varnish in a volatile solvent. Such a coating 
shows much promise for use on other containers, 
such as garbage pails. In addition to furnishing a 
hard protective surface layer, it serves in the same 
manner a galvanized layer does, i.e., to seal all 
crevices and make the container watertight. 

Among other finishes which should find increas- 
ing application are lacquers, particularly those of the 
air-drying type. The use of pretreated stock out of 
which the product can be formed has already proved 
commercially feasible. A more extended use of this 
method is greatly to be desired. 















































Powder Metallurgy 


by Fred P. Peters 


Associate Editor 


The ‘‘faster-production” demands of ‘is emergen- 
cy are drawing on a fabricating process that was not 
widely employed for the manufacture of formed 
parts in the last war. This production method—the 
molding of parts to finished dimensions by pressing 
powdcred metals in dies and then sintering—has only 
recently risen to prominence as another (and often 
faster or better) way of making certain parts ordi- 
narily fabricated by casting and machining, by die 
forging, by stamping, by die casting, etc. 

It is obvious that molding to finished dimensions 
(pressing, sintering and repressing can keep within 
dimensional tolerances of + 0.001 in. radially and 
+ 0.005 in. axially) saves subsequent machining 
time and thus also releases valuable machine tools for 
other work. Also, powder metallurgy presses are 
available that can produce small parts at rates up to 
500 per min., although production rates are normally 
between 25 and 150 per min. 


Production Factors 


But the fact that this is being done with certain 
parts should not lead to the conclusion that powder 
metallurgy fabrication is the final answer to the faster 
production of small parts in general. The design of 
the part must be such as to accommodate this some- 
what inflexible process, its operating conditions must 
be satisfied by the relatively low mechanical proper- 
ties of many powder-compacts, and material-cost fac- 
tors must be considered. 

For example (as Patch has pointed out), powder 
metallurgy fabrication of iron parts, from the high- 
production standpoint, is economically more advan- 
tageous than casting-and-machining when the ratio 
of machining cost to raw-material cost for the con- 
ventional design is so high that any reasonable prac- 
tice that eliminates machining will effect a substan- 
tial reduction in total cost. 

Similarly, the number of parts to be produced in 
the same design must be large, since dies and tools 
are expensive. Conversely, powder metallurgy there- 
fore is peculiarly advantageous for maximum produc- 
tion volumes. In one plant 10,000,000 flanged bush- 
ings a year are being produced by powder metallurgy 
at costs that compare with those for similar pieces 
made from flat strip stock. 


Design C onsiderations 


No matter how great the production volume in 
which a part is to be made, however, the high-pro- 
duction-rate or low-cost advantages of the powder 
method will not be available if the design includes 
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re-entrant angles, undercuts or cross holes. True, the 
re-entrant angles or cross-holes may be subsequently 
machined out, or split dies may be used, but economy 
or speed of production are considerably reduced 
thereby. 

Material factors, too, are extremely important in 
considering the use of powder metallurgy for faster 
production. Fellows, in discussing the iron powder 
situation, has emphasized that the hue and cry for a 
cheap iton powder to expatid powder metallurgy’s 
application should not blind engineers and designers 
to the more important factor, from the speed-of-pro- 
duction and actual-cost viewpoints, of having an 
easily moldable powder. 

Engineering properties of the compacts, also, must 
be satisfactory. Seelig and Gordon have indicated 
that iron parts can be made by powder metallurgy at 
present with strength properties about the same as 
ordinary (25,000-lb.) cast iron or low-carbon steel. 
Brass and bronze parts, however, can be made by 
powder metallurgy with better physical properties 
than the cast materials. 


Com parison with Other Methods 


There are parts whose service requirements permit 
the use of either one of several different materials, 
so that the metallurgical design engineer may rea- 
sonably consider more than one fabricating process. 
In such cases he should remember that the fastes/ 
production is probably attainable by die casting, the 
least waste of material through powder metallurgy, 
the closest tolerances through screw-machining. 
Powder metallurgy’s tool costs are likely to be among 
the highest; a process like cold-heading and forming 
may provide a better all ‘round combination of low 
tool cost, high production rate, low material-cost and 
design flexibility. 

Powder metallurgy is perhaps the fastest-growing 
of the high-production fabricating operations. As 
a means of saving machining time and making ma- 
chine tools available for other uses, it merits the most 
careful consideration of every metallurgical design 
engineer entrusted with the responsibility of getting 


large-lot small parts made economically in the quick- 
est-possible time. 


* * 7 


The use of oil-retaining porous bronze bearings in 
machines is one way of expediting their construction 
as well as permitting ultimately higher operating 
speeds. Such bearings can be finished to accurate di- 
mensions, provide an oily surface to start with, and 
assure an oil film to run on for thousands of operat- 
ing hours. No oil holes, reaming and metal-waste 
are involved and simple, rapid assemblies are pos- 


sible, 
—Bound Brook Oil-Less Bearing Co. 
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Alloy Steels 


by Earle €. Smith 


Chief Metallurgist, 
Republic Steel Corp., 
Cleveland 


The industry of the United States must take a 
lesson from the English if our defense effort is to 
be of maximum effectiveness. 

In this emergency the standardization of produc- 
tion which has been so widely practiced must be 
carried into new fields. 

It took the battle of Dunkirk to make the English 
realize the vital necessity of standardizing steels. 
The result was the War Emergency British Standard 
Schedule of Wrought Steels for General Engineer- 
ing Purposes. 

The list of British steels is considerably under 100, 
including the stainless steels. Because our methods 
of manufacture are more varied, it is entirely pos- 
sible that our list will have to be somewhat larger. 

It is unfortunate that the American steel industry 
cannot profit by the work which the British have 
already done, but the results of their studies are still 
confidential and, therefore, cannot be made a rallying 
point for sensible specifications in this, The Land of 
the Free, while we still remain clear of the pressure 
of war dictation. 

Though the bystander may not realize it, the pres- 
sure for production of defense materials is not yet 
very heavy as compared with what it will be a few 
months from now. Each specifying group, therefore, 
still looks forward to “business as usual’’ and feels 
it unnecessary to make any change itself. If changes 
are to be made they believe “let someone else make 
them.’ Changes are already here and a great many 
more are ahead of us. Brutally, either industry and 
the country in general will have to conform to neces- 
saty changes, or we will all find ourselves with a 
noose around our necks. 

The most useful thing that could happen to the 
steel industry would be a definite and fixed plan 
under which our supply of alloys would be properly 
allocated among users in the order of their priority. 
This step should be taken while we still have a 
friendly nation acting as a barrier between us and 
possible enemies. 

Such a plan should include all the steel required 
and be in the interest of getting out the maximum 
tonnage of usable defense steels. 

For many years this country has had a surplus of 
steel producing capacity. We are now faced with a 
shortage of certain important types of steel. Definite 
steps have and are being taken to eliminate these 
shortages, but in some measure they still exist. 

The deficiency in steel capacity is further aggra- 
vated by changes due to a lack of an ample supply 
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of some alloys. This shortage has come upon us 
with distressing suddenness and the industry will be 
in a state of flux for some time to come as methods 
are developed to render the shortages less serious. 
This will mean that we will make steel of such 
materials as we have at hand and in those types 
which can be delivered promptly. 

At the moment, however, it appears as though we 
must be confronted with somewhat more urgent 
emergencies than exist today before we forget tradi- 
tion and recognize “‘cold facts.” 

Industry should prepare for this change. We must 
simplify our group of steels in the interest of im- 
proved and speedier defense and production. 


Gray Iron in Product Design 
by Oliver Smalley 


President, Meehanite Metal Corp., 


Pittsburg! 


Today, in making decisions in the selection of 
materials and methods of fabrication, men of. indus- 
try ask not only ‘How good is it?” but ‘How fast 
can we get it or build it?’’ Because we must produce 
more of everything with both diligence and speed, 
it has become necessary everywhere for manufacturers 
to squeeze the last drop from their sources of sup- 
ply, from their own production facilities, and from 
every factor involved in their output. 

In this connection the modern cast iron, both as 
a material and method of construction, has much to 
offer. Let us review the qualities which generally 
contribute to faster production, examining each of 
them in the light of what can be or is being done 
in today’s circumstances. 

(1) Production time: Modern foundry technique 
and organization have advanced a great deal by 
means of the application of modern production 
methods and machinery, with the result that iron 
castings in quantity can be manufactured compara- 
tively rapidly from the time of delivery of the pat- 
tern to the plant. Foundry capacity in this country 
is great and usually casting deliveries may be sched- 
uled regularly and can be depended upon. 

(2) Accuracy in casting to shape: In many in- 
stances reliability of duplication of castings in vol- 
ume is an important factor in fast production, Im- 
proved foundry practice today permits the regular 
day-by-day output of castings in volume which will 
conform regularly to size and dimension specifica- 
tions as well as to the engineering properties de- 
manded. Accurate coring for holes, in accordance 
with the casting design, can, for example, permit the 
elimination of boring and drilling operations, often 
demanding only a finish reaming. Machine tool, 
diesel engine, and munition manufacturers all find 


this of great assistance in maintaining production 
schedules. 

(3) Flexibility for design changes, permitting 
lighter sections: Cast iron with its greater fluidity at 
ordinary pouring temperatures permits the casting of 
complicated shapes having wide variations of section 
accompanied by adequate strength without excess 
weight. This is important both to designers and 
fabricators who are faced with the constant cry of 
“Speed!” and yet must not sacrifice quality. 

(4) Machinability: Of course, the easy machin- 
ing properties of cast iron as opposed to steel are 
well known, and the chief problem in this connection 
has generally been the manufacturer's inability to 
secure castings uniform in properties and structure 
and at least relatively free from defects. Compara- 
tively recent metallurgical developments, however, 
have solved this problem in many cases, reducing 
machining time losses and scrap returns. 

Comparative machinability ratings for various cast 
and wrought metals have been established by the 
Dalcher rating system, which measures machinability 
by comparison of feed pressure in pounds—a method 
which is finding general acceptance since it provides 
a common rating standard. According to these fig- 
ures (the most machinable materials have the small- 
est numbers) ordinary gray iron has a rating of 41; 
high-test iron (57,000 lbs. per sq. in. tensile), 67; 
Meehanite type GA (58,000 Ibs. per sq. in. tensile), 
48; Meehanite type GE (31,500 lbs. per sq. in. 
tensile), 38; annealed S.A.E. 1040 steel, 43; oil- 
hardened and tempered S.A.E. 3140 steel 53, etc. 

The importance of savings in machining time is 
probably most greatly emphasized in the fabrication 
of units which recently may have experimented with 
welded steel construction or which, designed original- 
ly for construction with welded steel plates, are gen- 
erally adaptable to the use of castings in fabrication. 
Successful use of castings in this particular field 
takes on added importance in view of the current 
supply situation in the steel industry. 

(5) Dependable engineering properties often 
without heat treatment: Achievement of superior 
engineering properties of cast iron without the neces- 
sity of long and expensive heat treatment is a fairly 
recent and exceedingly important development. Cast- 
ings are available today with ‘‘as cast” tensile strength 
in excess of 55,000 Ibs. per sq. in. and with a true 
modulus of elasticity of 23,000,000 Ibs. per sq. in. 
Foundry technique also includes a control of hard- 
nesses and, in fact, all the important properties that 
may be required for a casting’s specific service 
conditions. 

A good case in point is the growing use arid 
acceptance of cast crankshafts, which offer both 
production and basic design benefits. These crank- 
shafts can, for instance, be cast to include integral 
balance weights in complicated shapes that could not 
be executed in steel forgings without leaving a sizable 
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quantity of excess material, which subsequently 
would have to be machined away. 

As an example, one such crankshaft now being 
manufactured weighs 65 lbs. “as cast” and requires 
the removal of only 9 lbs. of metal by machining. 
The corresponding forging weighed 90 lbs. as forged 
and required the removal of 24 lbs. of metal by 
machining before completion period. The finished 
crankshaft still, however, would be 10 Ibs. heavier 
as a forging than the cast shaft. 

This particular example is also indicative of the 
better engineering properties that can be contributed 
to the unit since the pearlitic matrix of the iron, 
interspersed with free graphite flakes, provides the 
crankshaft with a lower coefficient of friction at the 
journal and superior rigidity. In addition, the 
higher damping capacity of cast iron permits the 
shaft to nullify vibratory stresses set up in service 
and contributes a reduced sensitivity to notching, 
which so often weakens steel. 

Outstanding examples of speed in production are 
provided in munition manufacture where the wear- 
resisting and self-lubricating properties of cast iron 
shell-nosing dies, shell draw rings, and a wide 
variety of stamping dies are utilized. Specifically, 
such shell-nosing dies replacing alloy tool steel and 
used on the hot-nosing of shells have given a record 
yield of over 3,700 shells for the die’s period of 
useful life. Previous dies had been able to produce 
only 333 shells. Similar dies are being used for the 
forging of 40-lb. bombs from steel billets 3 in. in 
diam., the final bomb having a wall thickness of 
44, in. Production has run as high as 3,500 bombs 
without re-finishing of the die. 


Steel Castings 


by C. W. Briggs 


Technical Adviser, 
Steel Founders’ Society of America, 


Cleveland 


With the steel casting industry at 100 per cent 
production at the present time it is believed that a 
few suggestions to buyers of steel castings would be 
timely in assisting steel casting manufacturers in 
speeding up deliveries and in this way increasing 
the total tonnage output in any time period. The 
following suggestions are offered to buyers of steel 
castings. 

1. Specifications: If it is necessary that castings 
be bought on specification, use one of the American 
Society for Testing Materials specifications for steel 
castings. There are 13 specifications with 50 classes 
available. Foundrymen are familiar with these speci- 
fications and know what is wanted. Private specifi- 
cations have often not received the study that has 
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been given the A.S.T.M. specifications and hence, 
rejection limits are not compatable with normal ex- 
pected values as attained by commercial manufacture. 
Such conditions result in the slowing down of pro- 
duction and increasing production costs unnecessarily. 

2. Design: The characteristics of steel casting de- 
sign are extremely important as to the speed with 
which the production of a casting is carried on, It 
is suggested that on all new designs the buyer con- 
sult the foundry operating executive before the cast- 
ing design leaves the drawing board. Foundrymen 
are able to give helpful pointers on design so that 
the work better fits their molding equipment. They 
also can give the buyer suggestions on the joining 
of sections, the location of cores and many other 
items that will result in direct saving of time and 
cost of production of the casting. 

There are a number of fundamental rules in the 
designing of steel castings, which if adhered to, will 
materially increase production as defective castings 
are less liable to be encountered. These rules are 
as follows: 

A. An attempt should be made to design all sections in 
a casting with uniform thickness 

B. It is not desirable to design cast steel structures with 
abrupt changes in sections. 

C. Sharp corners at adjoining sections are sources of de- 
fects, and if possible, should be eliminated. 

D. When the design of a one-piece cast steel structure 
would be very complicated or intricate, it is suggested that 
it be broken up into parts so that they may be cast separately 
and then assembled by welding. 

E. In designing unfed joining sections in “L’ or “V" 
shapes, it is suggested that all sharp corners at the junc- 
tions become slightly smaller than those of the arms. 

F. In designing sections that join in an X section, it is 
suggested that two of the arms be offset considerably. 

G. In designing any joining sections, it is suggested that 
all sharp corners at the junctions be replaced by radii. In 
the case of unfed “T” and “X” sections these radii should 
not be large. 

3. Patterns: Casting purchasers who supply their 
own pattern equipment for the production of cast- 
ings should study the foundry’s pattern requirements 
carefully. They should consult with the foundry so 
that they may be able to select the pattern equip- 
ment that will give them the desired pattern life at 
the most economical figure that will allow for the 
greater speed of production. In this regard match 
plates and metal patterns are two types that allow 
for maximum speed with high degree of mold repro- 
duction accuracy. 

4. Models: Considerable time may be saved on 
pattern construction of intricate castings if models 
are built to scale. The model will assist the designer 
in making the prospective casting more castable. 
Patterns can be constructed faster and at less cost 
than it takes to make both pattern and model. The 
model can be used on the foundry floor as an aid 
in casting production. It can save considerable time 
in bringing about necessary changes of design and 
in checking mold tolerances. In the cleaning room 
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alone models will save considerable time, especially 
if it is necessary to remove padded sections placed 
because of solidification and feeding requirements. 

5. Tests: It is suggested that unnecessary tests be 
eliminated. Casting shipment is held up, floor space 
is occupied that could be turned over to other cast- 
ings if a great number of test specimens must be 
machined and tested before the casting is shipped. 
Important tests that are necessary, of course, should 
and must be made but miscellaneous tests should be 
kept to a minimum. 

6. Compositions: Production can be increased by 
using steels consistent with the needs. Do not request 
an alloy steel if a carbon steel will do equally as 
well. It may be necessary to delay production on 
your job until enough work is collected to allow for 
the running of an entire heat of a certain alloy grade. 
Stick to carbon grades if properties will permit. If 
not, make use of the well known grades of alloy 
steel since there will be more of this type of steel 
going through the shop and production can, there- 
fore, be speeded up. 


* * * 


Indium treatment of parts affected by wear and 
corrosion reduces the necessity of replacement and 
thereby avoids delays in production. In one case, 
connecting rod bearings lined with cadmium-silver- 
copper alloy were treated on the surface with about 
0.20 per cent In. They stood up almost three times 
as well as the un-treated bearings. 

—Indium Corp. of America 


* * * 


Machinability of Cast Iron 


by C. H. Lorig 


Battelle Memorial Institute, 
Columbus, Ohio. 


Gray iron castings play an important role in both 
the first and second lines of defense. The all- 
important machine tools are literally based on gray 
iron castings and the mechanized units of the armed 
forces incorporate hundreds of different castings in 
their construction. The production problem centers, 
of course, in the foundries but it does not rest until 
the completely machined castings are ready to be 
put into service, be this machine tool or combat car. 

Machinability is the final and governing considera- 
tion in speeding up the production of finished cast- 
ings. If an increase in the total number of castings 
produced by the foundries is gained at the expense 
of machinability, the over-all production may be 









lowered and vitally important machine tool capacity 
may be wasted. 

The purpose of this discussion is to point out some 
of the factors which affect the machinability of gray 
iron castings. Some of these factors are within the 
control of the foundries but some of them are within 
the control of the designers and the engineers who 
specify the materials used in construction. 

In the first place, machinability can only be de- 
fined in terms of practice. It depends on many sepa- 
rate factors which include such things as: 

1. The composition of the iron. 

2. The structure of the iron. 

3. The physical properties of the iron. 

4. The surface of the casting. 

5. The type of machining operation. 

6. The service requirements of the finished casting. 

7. The type of cutting tool used. 

Since the influence of these factors is mutually 
related, a reference to machinability of gray cast iron 
must take into account the effects of all of them. 

Both the composition and structure of cast iron 
have a pronounced effect on the machinability. From 
the point of view of composition, high carbon and 
high silicon contents tend to improve machinability 
at the expense of mechanical properties. From the 
point of view of structure a totally ferritic matrix 
makes for easy machining. As the matrix becomes 
more pearlitic, i.e. contains more combined carbon, 
and as the amount of graphite becomes smaller, cast 
iron becomes more difficult to machine. Its machin- 
ing qualities are further impaired by hard spots and 
chilled edges, hence anything that decreases the sus- 
ceptibility for the iron to chill tends to benefit its 
machinability. 

Improved machinability with some sacrifice to 
strength and hardness may be obtained by an anneal 
at temperatures from 1400 to 1500 deg. F. This 
heat treatment increases the graphite and reduces the 
combined carbon content of cast irons. 

While attempts have been made to express ma- 
chinability in terms of the physical properties, a pre- 
cise relationship between machinability and physical 
properties, applicable to cast irons in general, does 
not exist. The lack of some simple index of ma- 
chinability among the physical properties is unfor- 
tunate, but is traceable to known differences that may 
be found in the behavior and structural make-up of 
irons which otherwise have approximately the same 
hardness or strength. Only when a given class of 
iron is to be machined under a definite set of condi- 
tions will Brinell hardness, or some other property, 
furnish a convenient guide to indicate machinability. 

The final test on machinability of cast iron is in 
the machine shop. To maintain a high level of pro- 
duction or to accelerate production of finished cast- 
ings where machinability is involved, the coopera- 
tive effort of the designer, the engineer, the foundry- 
man, and the machine shop operator is essential. 
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Welding Design 


by A. F. Davis 


Vice President, 
The Lincoln Electric Co., 
Cleveland 


The design premise, that with welding you take 
standard rolled steel shapes and plates, calculate the 
type and dimensions needed, cut the members into 
the sizes wanted and fuse the parts directly together 
into a single unit, has led to remarkable progress in 
production of all types of industrial products and 
structures, and has been, and is, of vital importance 
in Production for National Defense. 

Applied by the engineer and designer, welding 
imparts greater structural strength, speeds production 
and cuts weight and cost. It increases strength over 
cast iron construction because rolled steel is four 
times as strong and two and a half times as stiff as 
ordinary gray iron, and over riveted construction 
because the welded joint develops the full strength 
of the metal whereas, the joint riveted has to be 
weakened by drilling of holes. 

Welding speeds production because it eliminates 
many operations required with other methods, such 
as the drawing and making of patterns and the ex- 
cessive machining in cast construction, and the de- 
tailing, punching and excessive handling of extra 
connecting members in riveted construction. 

Welding reduces weight over cast iron construc- 
tion by virtue of the greater strength and rigidity 
of steel, requiring less metal for equal strength; 
over riveted steel construction by elimination of inter- 
mediate connecting members. 

Reduced cost, with welding, is the logical result 
of the elimination of extra operations and saving 
of metal. 

Innumerable examples could be cited to show the 
vital importance of welding to industry and, particu- 
larly, to National Defense. Typical examples include: 

Savings of a half million tons of steel in construction of 
705 cargo ships (report of U. S. Maritime Commission) ; 

Saving of 20 to 25 per cent in construction time, 20 per 


cent on weight and 31.7 per cent on cost of beaching geir 
for large aircraft; 

Saving of 15 to 25 per cent in construction time, 25 per 
cent in weight and 32 per cent in cost on field service truck 
body ; 

Saving of 19 hrs. and 35 per cent in cost of machining on 
metal cutting machine; 

Saving of 38 hrs. and 15.5 per cent in cost of machining 
on die cutting press; 

Saving of 31 per cent in time, 17 per cent in weight and 
32 per cent in cost on 112 jigs and fixtures for production 
of mobile field equipment; 

Saving of 10 to 12 weeks (required to obtain replace- 


ment) and 90 per cent in cost of broken metal stamping 
press. 


One example of the vital importance of welding 
in National Defense production is the airplane land- 
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ing gear fork. Arc welding cut 8 hrs. off produc- 
tion time, saved $40 per airplane on the two forks 
(per plane) alone and increased strength from 79,- 
300 to 98,160 Ibs. per. sq. in. This strength increase 
was 23.6 per cent. [See ‘Forging Versus Welded As- 
semblies,"” METALS AND ALLOys, June, 1941, page 
734—Editor. } 

The expedient of simply replacing less modern 
methods with welding permits important advantages 
but designers, seeking maximum benefits from the 
process look to the following factors: 


(1). Use of the type of joint which fully meets design 
requirements and costs least in preparation and 
welding ; 

(2). Utilization of forming and cutting to simplify as- 


sembly and welding; 
(3). Proper fit-up of parts to reduce amount and cost of 
welding ; 
(4). Proper attention to sub-assemblies which affect the 
over-all production picture; 
(5). Efficient use of jigs and fixtures; 
(6). Use of the largest electrode that the job will stand; 
(7). Use of modern high capacity arc welding sets. 
Designers, determined to get all the benefits from 
welding have contributed, are contributing and can 
still contribute tremendous benefits to their com 
panies, to industry and to society in general. 


Cold-Drawn Steels 
by F. J. Robbins 


Metallurgical Engineer, 
Bliss & Laughlin, Inc., 
Harvey, Ill. 

Cold-drawn bar steels have become increasingly 
important in the last several years to all industry 
faced with the necessity of producing thousands of 
exactly duplicate parts as economically as possible. 
The present emergency, which is calling into use 
every available piece of machine tool equipment to 
make possible maximum production of our national 
resources, is likewise requiring greatly increased pro- 
duction of highly machinable cold-drawn bars. 

Even though many efforts have been made to pro- 
duce bars by hot rolling alone that would possess 
many of the characteristics of cold-drawn bars and, 
therefore, would machine with the same ultimate eco- 
nomic success, industry has found these efforts to be 
largely unsuccessful principally because of fabrication 
troubles and economic disadvantages. The use, 
therefore, of cold-drawn bars has constantly in- 
creased and now the production of defense require- 
ments is calling for very large tonnages. 


Four Primary Reasons 


Essentially, there are 4 primary reasons for the 
widespread use of cold-drawn bars: (1) Close size 
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tolerance; (2) good finish; (3) high strength; and 
(4) excellent machining. All of these are de- 
pendent upon the fact that the steel bars are drawn 
through a die made to very accurate size of good 
tool steel or of tungsten carbide. 

The bars are first rolled to a pre-determined size 
dictated by experience. Rolling scale is removed by 
pickling in a suitable acid solution—usually sul- 
phuric acid of 3 to 5 per cent concentration at 150- 
180 deg. F.—after which the bars are washed and 
immersed in a hot lime bath which removes any re- 
maining acid and leaves a lime coat on the bar sur- 
face which aids in the drawing operation to supple- 


| ment the lubricant especially prepared for cold draw- 


ing. In«drawing no metal is actually removed. The 

‘diameter of the bars is reduced a calculated amount 
by compression, and the bars are, therefore, 
elongated. 

One effect of drawing bars prepared in this man- 
ner through a die is size accuracy. For example, for 
carbon steels up to 0.30 per cent C the diameter of 
which is 1 in. and under, commercial tolerance is 

¢plus 0.000 in. minus 0.002 in. As carbon content 
and bar size increase the tolerance naturally increases 
slightly, but at its greatest is only a very small frac- 
tion of the commercial tolerance to which bars can 
be hot rolled. 

The result of such accuracy is immediately appar- 
ent to those interested in the fabrication of parts on 
machine tools. Collet life is much longer, because 
their action is more uniform and positive. Cutting 
edges of tools are preserved over a far longer period 
because a uniform amount of metal is removed by 
each one, and the first-operation tools are not re- 
quired to compensate for large irregularities in bar 
size. Thus, machine upkeep and tool cost are main- 
tained at a minimum. 

Removal of rolling scale by pickling, the compres- 
sion in passing through the die and careful super- 
vision of the application of lubricant and the actual 
drawing process result in a scale-free, smooth bar 
surface. After drawing, the bars are mechanically 
polished on specially designed equipment. The re- 
sult is a smooth, shiny finish which does very often 
suffice for the finish requirements of the part being 
fabricated. In using cold-drawn bars, therefore, it is 
necessary to remove only the minimum required for 
shaping the part and the cold-drawn bar surface is 
used to the greatest possible extent. This surface can 
also be used for some types of bearings run directly 
on it and for part surfaces to be subsequently coated 
in some manner, except, of course, where very fine 
polished surfaces are required. The economic advan- 
tage of this is readily apparent. 

The action of the die in reducing the bar diameter 
results in cold working the steel. The amount of 
the cold working depends upon the analysis of the 
steel, and the amount of the reduction. The effect, 
however, is to increase the hardness and the tensile 
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strength. The yield strength is increased in much 
greater amounts than hardness or tensile strength 
while the elongation and reduction of area are pro- 
portionately reduced. 

In Bessemer steels, for instance, the yield strength 
is often doubled while the tensile strength is in- 
creased as much as 30 per cent. Open hearth steels, 
which do not cold work to the same extent, show a 
marked increase in these properties. 


Sub-Critical Tem perature Anneal 


Frequently, a sub-critical temperature anneal is 
employed further to increase hardness, tensile and 
yield strengths above the values as cold drawn. 
Further, such a strain tempering results in restoration 
of the proportional limit to a high value as well as 
an increase in ductility. 

In steels of medium carbon content when heavily 
cold-worked and subsequently tempered this factor 
is very important because no warpage or distortion 
are minimized and it is not necessary to heat treat 
parts made from steels produced in this way. 

For example, in sizes up to 2 in. round, hardnesses 
up to about 300 Brinell and yield strengths above 
approximately 100,000 Ibs. per sq. in. can be ob- 
tained. At the same time elongation and reduction 
of area are maintained at a high level. An article in 
The Iron Age for Dec. 14 and 21, 1939, entitled 
“Strain Annealing,” discussed this subject in detail 

The cold working performed upon all cold-drawn 
steels makes them stronger and harder than bars that 
have not been cold worked. The physical properties 
of such steel bars are suitable for thousands of parts 
that are used without any subsequent heat treatment. 
Improved part finish is a factor in such uses too since 
wear resistance is to a great extent dependent upon 
a smooth surface free from torn and ragged too! 
marks. 

When part requirements are such as to demand 
high hardness and high mechanical properties, the 
parts are heat-treated after fabrication. Cold-drawn 
bars are, of course, used for such parts too because 
of economy, high production, part finish, tool life, 
etc. 


Increase In Machinability and Tool Life 


To all industry,-probably the most important effect 
of cold drawing, is the increase in machinability 
and tool life and the improved part’ finish resulting 
from its use. Primarily this, too, results from cold 
working. Increase in tensile, yield and hardness 
and the decrease in ductility (i.e. elongation and 
reduction of area) eliminate gumminess or mushi- 
ness in the softer areas. This allows the tool to pass 
through those areas*more readily and avoids the 
development of high frictional heat. This means 
higher cutting speeds and longer tool life, resulting 
in more parts per hour, as well as greater machine 
efficiency, measured by machine downtime per hr. 
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Elimination of a soft, mushy condition, improves 
the part finish markedly by avoiding any tendency 
to tear and pull during the cutting action of the tool. 
Thus, the amount of stock that has to be left for 
finishing is decreased and the cost of secondary 
operations reduced, or even in some cases eliminated 
entirely. 


* * * 


A prominent manufacturer of heavy electrical 
equipment has found the process of metal-s praying 
of great value in saving time and money. Certain 
parts needing silver contact surfaces were formerl) 
electro- plated, requiring 15 hrs. to obtain a sufpi- 
ciently heavy silver deposit. With a metallizing gun, 
the same results are now obtained in 5 min. 

—Metallizing Co. of America 


* * * 


Silver Brazing Alloys 
hy Robert H. Leach 


te President, 
ndy & Harman, 
ridgeport, Conn. 


The rapid increase in the use of silver brazing 
loys for the manufacture of a wide range of prod- 
ts has been an outstanding development during the 
ist few years. Commonly called silver solders for 
iany years, these alloys have had a limited use for 
enturies but the modern methods of producing 
any kinds of equipment have created a large num- 
‘¢ of industrial uses for silver brazing alloys. 
The melting point of standard silver brazing alloys 
ins from 1325 to 1600 deg. F. depending upon 
he composition. Two proprietary alloys, “Easy-Flo” 
melting at 1175 deg. F. and “‘Sil-Fos’” melting at 
i300 deg. F. have the advantage of still lower melt- 
ing points and at the same time produce strong, 
shock-proof and corrosion resistant joints. Their 
free flowing properties at temperatures several hun- 
dred degrees below those required for the use of 
copper welding rods and base metal brazing alloys 
make it possible to flow these alloys into closely 
fitted joints quickly with minimum chance of dam- 
age to the members that are being joined. ‘‘Easy- 
Flo” and other silver brazing alloys can be used for 
making joints on either ferrous or non-ferrous 
metals and also on dissimilar metals. 

The use of closely fitted joints gives greater 
strength and results in economy because such a small 
amount of the alloy is necessary. Further economies 
in the use of these alloys are as follows: Saving in 
time and cost of labor, lower heating costs and lower 
finishing costs because of neatness of joint. Repeated 
instances have occurred on production jobs where 
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Fig. 1. Brazing brass primer cups with “Easy-Flo.”’ 


Fig. 2. Brazing rotor bars to end rings with “Sil-Fos.” 
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Fig. 3. Brazing a Monel metal dehydrator 
with "Easy-Flo.” 
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Fig. 4, “Sil-Fos” brazed copper heater, 3/16 in. thick 
10-in. seam, 6-in. inlet and outlet connections. 


even the actual cost of the silver brazing alloy per 
joint was less than that of the base metal alloy 
which it replaced because a much smaller amount 
was required. 

These alloys are malleable and ductile and can 
be supplied in the most convenient form of sheet, 
strip or wire. Inserts in the form of rings, thin sheet 
or strip can be preplaced in assemblies before heat- 
ing thus assuring that the proper amount of the alloy 
will be present and at the same time waste will be 
eliminated. 

They are adapted to practically any method of 
heating: Torches using all kinds of gases with either 
air or oxygen, different types of furnaces, electrical 
methods of heating including induction, resistance, 
incandescent carbon and carbon arc; dip brazing 
either using a molten bath of the brazing alloy or 
by immersing the assembled unit with the alloy pre- 
placed in the joint, in a bath of molten salt. 
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Fig. 1 illustrates how the production of brass 
primer cups was increased from 60 to 800 units per 
hr. by the use of ‘‘Easy-Flo” rings as inserts between 
the two parts of the cup. The assembled units are 
placed on the holder bars and passed through a 
torch heated furnace. At the exit end of the furnace 
the brazed cups are cooled until the alloy sets and 
then dropped into a tank of water. 

Another manufacturer reported that the use of 
“Sil-Fos’” silver brazing alloy for brazing rotor bars 
to end rings as illustrated in Fig. 2 reduced the braz- 
ing time from 6 hrs. to 11/4 hrs. with improved 
quality of work. 

Fig. 3 illustrates a production set-up for brazing 
a Monel metal dehydrator. In this case a head and 
a bracket must be brazed to each dehydrator body. 
On each dehydrator a ring of 1/16-in. ‘‘Easy-Flo” 
wire is placed between the body and the head. This 
assembly is then placed on the moving belt with the 
bracket in place and a short piece of “Easy-Flo’’ 
between the bracket and the body. The belt carries 
the complete assemblies through an electrically heated 
furnace at a speed that produces 400 completely 
brazed dehydrators per hour. The low flow point 
1175 deg. F. of “‘Easy-Flo” not only makes thi 
speed possible, but insures that there will be no 
damage to the Monel metal parts. 

The use of these alloys is not limited to smal 
parts. The large heater illustration Fig. 4 is made o! 
3/16-in. copper. The 7 ft. 10-in, seam and 6-ii 
inlet and outlet connections were made with ‘Si 
Fos’ in 11/4 hrs., and according to the manufactur 
the job would have taken a full day with spelte 

Large quantities of these alloys are going int 
many different kinds of defense work, and the Na\ 
and private yards are using them on piping and f 
tings from Yg-in. dia. to flanges 40-in. in diameté 
By their use it has been possible to speed up produ: 
tion and overcome fabrication difficulties because « 
their low melting points and strong leak proof joint: 
They have been particularly effective for joinin 
dissimilar metals. 

Any manufacturer who is confronted with joinin 
problems should investigate the use of these silve: 
brazing alloys as a solution of his difficulties. A! 
though it cannot be claimed that they have the magic 
power of the silver bullet in the story of Emperor 
Jones, it is true that their use is playing a rapidly 
increasing and important part in ‘our’ Defense and 
Armament Program. 


* * * 

Critical metals—nickel and chromium—may be 
conserved and production expedited by using special 
alloyed irons which have good resistance to tempera- 
tures and furnace atmospheres below 1400 deg. F 
Design must be related to the service condition, just 
as it should be with the high nickel-chromium alloys. 


Sterling Alloys, Inc. 


METALS AND ALLOYS 























Bronze-Welding in Repair 
by W. S. Walker 


Manager of Process Service, Eastern Div., 
The Linde Air Products Co. 


Keeping down repair costs, maintaining equip- 
ment in condition for high operating efficiency, and 
having machines ready for service when required are 
major problems in all industrial plants. The prob- 
lem is particularly important now in defense indus- 
tries where machines are needed for practically un- 
interrupted operation. The maintenance shop conse- 
quently holds a key position in efhcient plant manage- 
ment, since the slowdown in production time re- 
sulting from machinery breakdowns can represent 
a serious loss unless the repair method is speedy 
is well as dependable. 

In oxy-acetylene bronze-welding, plant mainte- 
nance men have at hand a repair method that is 
speedy, dependable, and economical, and one that 

also readily available to all parts of the plant, 

nce the equipment used is portable. 

No other welding method can quite equal the gen- 
ral all-round usefulness of bronze-welding because 

f the readiness with which bronze weld metal will 

rm a bond of excellent strength with a large num- 

er of metals that have a higher melting point. 
These include cast iron, malleable iron, carbon steels, 
iloy steels, wrought iron, galvanized iron or steel, 
1eet metal, copper, brass and bronze, nickel and 
fonel. Although the base metal is not actually 
elted in bronze-welding, the unique characteristics 

f the bond between the bronze weld metal and the 

ise metal give a joint that is comparable to a fusion 

eld. This wide applicability of bronze-welding is 

f obvious importance in plant maintenance where 

ractically all commercial metals are encountered. 

Hardly a day passes in the average plant, regard- 
less Of size or industry, where bronze-welding can- 
not be of considerable service for repair and mainte- 
nance. These applications can be classified under 
two general headings—trepair of fractured sections 
and the bronze-surfacing of worn parts. 


Bronze- W elding in Re pair 


Foremost among repair tasks that bronze-welding 
is called upon to perform is the salvage of castings 
that through hard service or by reason of accidents 
have been cracked or broken. Castings that form a 
vital part of plant equipment, such as furnace sec- 
tions, machine bases, pump and boiler sections, bear- 
ings, cylinders, housings, valve bodies, gears, and ma- 
chinery parts can often be restored in no other 
manner. 

Bronze-welding is particularly well adapted for 
welding cast iron. As it does not require melting of 
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the base metal, the considerations necessary to insure 
the proper gray iron structure in a fusion weld are 
completely eliminated. Because of the lower tem- 
perature required, preheating is greatly simplified, 
preheating of the entire casting seldom being re- 
quired. The use of only local preheating at a rela- 
tively lower temperature often makes it possible to 
effect repairs to broken machines in place, thus 
saving the time and expense of dismantling and 
reassembly. 

Bronze weld metal with its tensile strength of 
about 60,000 Ibs. per sq. in. and ductility in ex- 
cess of 30 per cent, greatly exceeds the tensile 
strength and ductility of cast iron. The rod metal 
bonds well with cast iron; the bond in fact, if 
properly made, being strong enough to pull cast 
iron away with it if a joint is tested to destruction. 

One recent application of bronze-welding was its 
use for repairing the sabotaged engines ‘of ‘the Italian 
freighters seized in our harbors last April. The en- 
gines were rapidly repaired without removal from the 


ships. 


Bronze-Surfacing Worn Parts 


Just about as inevitable a problem as breakage 
an industrial plant, is the problem of countering 
wear in moving parts or in surfaces that come in con- 
tact with moving parts. Tailor-made for this work 
is a development of bronze-welding known as 


Rebuilding the worn surfaces of the shaft bearings in 
the end of this steel mast with a bronze welding rod. 
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“bronze-surfacing’’ which employs the same _ basic 
technique and rod as bronze-welding but differs from 
it in that it is employed not in joining broken parts 
but only as a means of adding metal to worn sur. 
faces. This “‘building-up’’ process by bronze-sur- 
facing has countless uses for plant maintenance. The 
free-flowing qualities of bronze rod makes it possible 
to apply it as a thin coating or to use it in building 
up comparatively thick sections of homogeneous 
metal. Bronze weld metal is readily machinable 
which means it can easily be machined to the de. 
sired dimensions after application. 

Applications of bronze-surfacing are numerous. 
They include the rebuilding of such parts that are 
subject to wear in service as pistons, rotary valves, 
guides, and other moving surfaces of pumps, engine 
and machinery parts. Bronze-welding is equally use- 
ful for another operation that comes in the category 
of bronze-surfacing—the rebuilding of missing or 
worn parts, such as gear teeth or valve disks and 
seats. 

The bronze-welding process is indeed a mainte- 
nance method of great versatility. Simple and eco- 
nomical in use, the process can fill a needed place 
in plant maintenance as long as parts continue to be 
subject to wear and breakage, and particularly in 
these days when speed and uninterrupted production 
are of such importance. 


* . * 


Many manufacturers have stepped-up production 
and eliminated bottie-necks due to material shortages 
by redesigning from metals into vulcanized fibre, 
laminated phenolic plastics, and laminated plastic 
fibre. About the only limit in machining or fabricat- 
ing these non-metallics is the speed of the machines 
themselves. 

—Continental Diamond Fibre Co. 


* * * 


Screw Machine Products 
by D. H. Montgomery 


Vice President, 

New Britain-Gridley Machine Div., 
New Britain Machine Co., 

New Britain, Conn. 

That screw machines are capable of speeding the 
production of numerous metal products is so well 
understood that the makers of such machines are 
booked to capacity for many months ahead. Many 
thousands of screw machines are producing hundreds 
of screw machine products, both here and abroad, 
and the great problem at present is to find sufficient 
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screw machine capacity to turn out these products 
in required volume. 

Under these circumstances, perhaps the best com- 
ments which can be made in a short article may be 
in the form of suggestions or ‘‘rules’” which, if fol- 
lowed, tend to simplify screw machine product manu- 
facture and thus facilitate and help to speed the 
work which must be done. These rules are obvious 
to those who know screw machine work, but they 
are constantly overlooked, individually or collective- 
ly, with the result that work which might be speeded 
is often unnecessarily delayed. If those who design 
and purchase screw machine products will check 
them against this list, much time and cost will be 
saved: 

1. Specify material which machines most freely and still 
meets other requirements so that machining time and tool 
grinding can be minimized. If possible, name one or more 
other materials or optional analyses which can be sub- 
stituted if that preferred is not quickly available. 

2. Design for a standard size of stock and the minimum 
size feasible, so that minimum depth of cut and minimum 
scrap will result and delays for obtaining special size stock 
can be avoided. Many odd sizes of hex stock now specified 
could, for example, be avoided. 

3. If the piece must have a central hole, say one 60 
per cent or more of the o.d., consider the possible use of 
tubing of standard size to avoid drilling either large or deep 
holes, with consequent scrap waste and slower machining, 
but allow for optional use of bar stock if tubing is not 
readily available. 

4. Design for minimum difference between head o: 
flange diameter and body diameter so as to minimize th 
depth of cut and the quantity of stock to be cut away. 

5. Avoid designs which require special tools not easil 
made available, such as special taps or chasers, as these in 
volve initial delays and production delays, particularly wh: 
breakage necessitates new tools. 

6. Allow the widest dimensional tolerances feasible an 
never make them closer than required on mating part: 
Close tolerances, though often essential, tend to slow px 
duction, often necessitating more down time for tool grin 
ing and resetting, extra gaging operations and other delay 

7. Never specify No. 3 thread fits when No. 2 
coarser fits will meet requirements. 

8. Design so that the number of operations requir« 
are minimized and so that as many as feasible can be con 
pleted in the screw machine or in some stock attachmen 
readily available, unless, of course, more rapid productio: 
can be assured by transfer to a secondary machine know: 
to be available. 

9. Flange and other side faces, especially those to be cut 
by forming tools, preferably should not be required to make 
right angles (that is, be square) with the axis, as this 
usually makes necessary extra operations or additional tools, 
or both. Angles of 92 deg. minimum are preferred. A 
chamfer or radius at outer edges facilitates’ machining and 
may avoid extra operations. 

10. Do not specify finishes smoother than that left by the 
usual finishing tool unless this be essential, in which 
latter case submit a sample showing the finish required. 
Unless burrs must be removed, do not so require. If re- 
quired, specify where. 


Of course, these ‘rules are not all-inclusive or uni- 
versally applicable, but their intelligent application 
will tend to speed production and often lower cost, 
in addition. 


METALS AND ALLOYS 











Die Castings 
by Herbert Chase 


Die castings are ideal for certain and numerous 
defense applications primarily because the die cast- 
ing method is among the fastest and most efficient 
of production processes, Yet we find the American 
die casting industry using only a small fraction of 
its capacity for turning out defense items. 

The two basic reasons are: (1) That the metals 
chiefly used, zinc and aluminum, are not plentiful, 
aluminum, in particular, being required for aircraft 
needs (in which, of course, some die castings are 
included). (2) That many of those in a position 
to make or dictate the use of die castings either fail 
to appreciate or to utilize them to best advantages 
or tend to lay undue stress on their limitations. 

Both conditions doubtless will be corrected in due 
course. Although zinc is in great demand and will 
so continue, the shortage is much less acute than 
that of aluminum and the easing of non-defense 
applications, especially in die castings, should make 
ample supplies available for defense die castings. 

Many parts now produced on the screw machine, 
especially many made from brass, can be die cast in 
zinc alloy more rapidily and more economically and 
with no significant difference in performance. This 











will help to ease the extreme pressure for production 
of screw machine products (for which there are not 
now enough machines available) and will lower the 
demand for brass rod needed for purposes which 
the die casting cannot well fill. Some Canadian 
manufacturers have found this to be the case and are 
now die casting many fuse parts which were former- 
ly turned from brass at a much slower rate and at 
much higher cost. 

Numerous brass and aluminum castings, especially 
many now made in sand molds, as well as many 
iron sand castings could be converted to die castings 
in zinc alloy, also with great saving in time of pro- 
duction and, in all cases, with reduced labor and 
decreased demands for machine work, thus releasing 
skilled labor and numerous machines for other work, 
besides releasing some aluminum for aircraft uses. 

There are also cases in which die castings yield 
definite economies, especially in labor, over stamp- 
ings and plastic moldings, though space limitations 
prevent giving details here. 

An accompanying illustration of three small zinc 
alloy die castings used for a certain form of emer- 
gency light, having Navy as well as civilian applica- 
tions, gives an idea as to what can be done with die 
castings over alternative screw machine products. 
Some 1300 sets of these parts are made per 8-hr. 
day on a single die casting machine. Almost the 
only other operations required are to shear flash and 


All three of these parts, for emergency lighting applications, are die cast with great economy and require al- 

most no machining except for removal of flash and tapping the thread in the nut. Production by other means 

would cost much more in time and require many more michining operations besides involving much waste of 
metal. 
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These zinc alloy die castings for an aerial bomb are simply and rapidly produced and with marked economy a 
compared with the sand casting and the screw machine product required if die castings were not used. 


to tap the thread in the nut, that on the male part 
being cast. 

The two tubular parts could be made on the screw 
machine, but would require several operations and 
considerable waste of metal, as well as some re- 
chucking and relatively slow production. Secondary 
operations also would be needed, especially in cross 
drilling and slotting. The hex nut could be stamped, 
but would involve much waste of metal and would 
have to be tapped, besides requiring a separate die 
and separate press. There are three cavities in the 
casting die, one for each part, a single shot of the 
machine making all three castings. 

Another photograph shows two zinc alloy die 
castings for a British aerial bomb, made in the 
United States. Two small unit dies, run simultaneous- 
ly on the same machine, can produce 1700 pairs of 
these parts per 8-hr. day. One part could be pro- 
duced on the screw machine at a much slower rate 


and with considerable waste metal but it would re- 
quire supplementary milling operations not needed 
on the die casting. The other part, with vanes, would 
have to be sand cast if not die cast and then would 
need much machining. That the die casting is much 
faster and more economical to produce as well as 
better, besides requiring almost no machining is self- 
evident. 

Many more examples might be cited, but these are 
enough to make the possibilities apparent. 


* * * 


Non-metallic materials are being used in man) 
cases as a substitute for “ priority-bound” metals and 
alloys. This not only speeds up production where 
metals are almost unavailable, but facilitates fabrica- 
tion in many instances by the elimination of the use 
of cutting oil. 

—Continental Diamond Fibre Co. 
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Drop and Upset Forgings 


by The Drop Forging Assn. 


Cleveland 


It is generally recognized that the use of drop and 
upset forgings is greatly facilitating the production 
of equipment for National Defense. Results of a 
brief survey among forging plants and users of forg- 
ings indicate that the adoption of certain specific 
practices could result in effecting further economies 
in the use of metal, substantially increase the rate of 
production and in many cases, step up the rate of 
machining and finishing of forgings. 

Many of these practices are now being followed by 
manufacturers of drop and upset forgings, and their 
customers. These practices are mentioned for the 
purpose of emphasizing their importance, and to 
stimulate a more intensive effort on the part of those 
who may obtain still further benefits from forgings. 
Although, every production executive knows that 
drop and upset forgings, formed to close tolerances 
in closed dies, may be machined and finished at a 
faster rate, it is possible, that as a result of intensive 
application of these practices, a further increase in 
units per hour and per day, may be realized. Some 
of the specific practices which might be thoughtfully 
considered and applied are: 

Check over designs of parts to be forged for the 
purpose of discovering any parts which might offer 
a further reduction in dead weight if redesigned. 
Since it is possible with forgings to get plus strength 
in lighter sectional thicknesses, metal bulk is usually 
a needless waste of metal. By designing parts which 
are to be forged, so as to avoid excess metal, a re- 
duction of machining and finishing time can be 
effected. 

Often the loss of considerable time could be 
avoided, if designers and engineers would consult 
forging engineers, about the problems of forging a 
specific part, to determine just what is possible and 
practical. When the prints of such parts are sub- 
mitted to the forging plant, the prints are always 
turned over to the enginering department, which 
checks over the design of the part to be forged and 
the specifications for the forging, and determines 
whether the specifications, and other requirements 
can be met. If the requirements cannot be met, it 
is the forging engineer’s job to show exactly what 
can be obtained, and to submit all changes that are 
necessary, to the customer for his approval. Obvi- 
ously this requires considerable time. It is a sort 
of trial and error procedure. Furthermore, it is 
often necessary to redesign the parts. A great deal 
of time could be saved, and parts put into work 
much more quickly, by consultation with forging 
engineers preliminary to final designing of the part. 
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Check your specifications for steel from the stand- 
point of the physical values that you wish to obtain. 
Perhaps, you can get the same physical values from 
another grade of steel by subjecting it to heat treat- 
ment after forging. If so, give your forging source 
specifications to cover the use of whatever grades of 
steel are suitable. In many cases a delay, due to the 
unavailability of a certain grade of steel, can be 
avoided by substituting another grade of steel which, 
after heat treatment, will give approximately the 
same physical values. It may be possible to forge 
the part, at a faster rate, from a certain grade of 
steel, and with less wear on dies and equipment. 

A designing engineer who is responsible for a 
large variety of forgings for heavy equipment sug- 
gests: The elimination of excess finish and weight 
in the original forging, the adoption of precision hot 
punching and shearing practices, the coining of un- 
machined surfaces, the prevention of decarburization 
on surfaces subsequently hardened for wear restst- 
ance, the cutting down of wasteful flash and draft 
losses, as methods whereby the production of forg- 
ings can be substantially increased, and machining 
and finishing operations greatly decreased. 

It is also claimed that there are many opportuni- 
ties to combine hot and cold forming operations to 
produce certain parts in a single operation, or in a 
series of operations by which abnormally high ma- 
chining costs would otherwise be required. One in- 
stance of this sort was a bearing plate in which, by 
forging a developed piece in substantially a single 
plane, and then re-forming to shape, the draft and 
excess metal were so greatly reduced that the saving 
in the finished piece was 40% of the former method 
of forging and machining. 

Many small forgings could be made without scal- 
ing by changes in heating methods, thus eliminating 
pickling and cleaning. Induction heating with at- 
mosphere control has been applied in some isolated 
instances. Atmosphere control of heating in large 
sizes of forgings to limit the scale and prevent de- 
carburization would justify greatly reduced finish 
allowances, and in many instances avoid finish at all. 


* * * 


By arc welding heavy flame-cut plates, costly cast- 
ings can be eliminated in many cases. Where old 
and worn out castings require replacement, the weld- 
ing method of fabrication speeds construction. 

—Hobart Brothers Co. 


* * * 

Shortages of chromium and nickel are being offset 
by the use of stainless-clad steels, which make the 
chromium and nickel go 5 times as far. The cladding 
is 20 per cent of the plate or sheet, has equal corro- 
sion resistance, and saves up to 45 per cent in ma- 
terial costs. 


—Jessop Steel Co. 
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Colonel, Ordnance Dept., 
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In the conversion of production to National De- 
fense matériel, industries are being developed to ten- 
fold and even hundredfold of their former capacities. 
Many units of these industries are manufacturing a 
product with which they have had no previous ex- 
perience. These and other conditions have resulted 
in serious problems in recruiting and training inspec- 
tors. Both the recruitment and the training programs 
are difficult because so few have a knowledge of the 
conditions of use and requirements of military 
products. 

The inspector needs to possess a knowledge of ma- 
terials and processing methods and of the functioning 
and service requirements of the final product. The 
service conditions of use, and the type and magnitude 
of stresses should be known in detail for each prod 
uct. This knowledge is far more important for mili- 
tary matériel than for ordinary industrial products a: 
there are for the former so few traditions and cus 
toms in the mill and the shop. The problems of in 
spection may well be solved by going back to funda 
mentals and applying rational thinking. 

The suitability of a material for a given produc 
depends, to a large degree, upon the process of fab 
rication. In many cases, the quality factor is fixed by 
the conditions and strains of processing rather thar 
by the service use of the final product. For example 
the requirements for forging quality or deep drawin; 
quality are definite in respect to permissible defects 
and irregularities of structure and surface. A require 
ment for welding quality is definite in respect to com- 
position as well as to defects and irregularities. 

The conditions of use have likewise been used to 
express quality factors. Ordnance quality has long 
had a definite meaning in some of our steel plants 
Aircraft quality is a newer term but of more exacting 
requirements. High temperature or low temperature 
service bears definite significance as to composition 
and methods of deoxidation; shell steel has a definite 
meaning as to internal and surface ‘structures. 

Intelligent decisions on the suitability of materials 
to meet the intent of the design engineer’s specifica- 
tions and to behave satisfactorily during subsequent 
processing operations depend both upon a know!l- 
edge of the normal properties and structure of ma- 
terials and of theif defects and irregularities. Our 
engineering materials are neither homogeneous nor 
uniform. Looked at with the eye only they may 
appear to be homogeneous and free from defects and 
irregularities. Viewed under the microscope an en- 








































































Measuring temperatures of molten steel with an opti- 
cal pyrometer. (Courtesy: Leeds & Northrup) 





498 METALS AND ALLOYS 



































tirely different picture is presented and it is this more 
sensitive view that must be considered in judging the 
suitability of materials. 

Long engineering experience in studying the be- 
havior of materials has given us a high degree of 
confidence in the behavior of normal materials. We 
have had premature failures and a science has been 
built up which correlates such failures with deficien- 
cies both of design and of material. Under certain 
conditions we have learned to judge whether irregu- 
larities of structure and surface are harmful. Simi- 
larly, we have been able to correlate these irregu- 
larities of material with successes and failure in proc- 
essing methods. 

For a decision as to whether materials are abnor- 
mal, the inspector should know what defects and 
irregularities of structure are permissible for various 
products or classes of semi-fabricated parts. He needs 
to know the structure of the ingot for the various 
classes of steel and types of molds and how the 
irregularities and defects of structure are modified 
in subsequent operations. He needs, of course, the 
additional knowledge of the influence of those ir- 
regularities upon the behavior of material when sub- 
jected to the strains of subsequent processing and to 
service loading and stress concentrations incidental 
thereto. 

Ordinarily, an inspector obtains this knowledge of 
mill inspection practice through long experience and 
from the traditions of the mill handed down from 
prior generations. There is little literature on the 
subject. The absence of a literature makes the train- 
ing of inspectors more difficult and increases the 
probability of condemning materials which may be 
suitable. 

There is need of a basic text book on the subject 
of the defects and irregularities of structure and sur- 
face of metals. Such a text should treat of the ingot, 
describe its limitations and trace its defects and 
irregularities back to their source. It should give 
complete details of these defects and irregularities in 
the billet, bar, and plate. It should describe their 
significance in respect to subsequent processing and 
to various types of use of the material. Such a text 
would require the collection, analysis and editing of 
a vast amount of practical experience. It would be 
of inestimable value in times like these when so many 
inspectors must be trained for new products. 


* * o 


A magnetic gage, accurate to 1/1000 of an in., is 
available for rapid measurement of the thickness of 
any magnetic sheet or plate as long as the material is 
not backed by other magnetic material. The gage is 
especially valuable for checking the center and other 
points on wide sheets of steel where the use of cali- 
pers is inconvenient or impossible. 

—General Electric Co. 
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Pig iron being poured from a hot metal ladle car. Its 
tem perature is taken with a potentiometer type optical 
pyrometer. (Courtesy: Leeds & Northrup) 
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Specifications and 
Standardization 


by Francis G. Jenkins 


Chief, Procurement Section, 
1st Lieut., Ordnance Dept., 
Watertown Arsenal, 
Watertown, Mass. 


This article is a condensation of a more extensive discus- 
sion of principles advocated by the Arsenal for the drawing 
of specifications. Industrial readers should find in it much 
to help them in the preparation of specifications that are 
simultaneously clear and expeditious —The Editors. 


The strong trend in recent years toward standardi- 
zation, aided and abetted by the growing influence of 
the A. S. A. and the A. S. T. M., has benefitted not 
only the relations between industrial seller and buy- 
er but has effected as well important savings in time, 
money and convenience together with improvements 
in product quality and reliability. 

The preparation of the material specifications that 
are the foundation-stones of standardization can also 
be accomplished in each case with an eye to the 
elimination of all possible delay in ‘‘understanding’”’ 
the material, in production, and in acceptance test- 
ing. Thus, in setting forth requirements, emphasis 
should be on satisfactory performance in service and 
in fabrication rather than on method of manufac- 
ture, chemical composition and physical properties. 

Time and trouble will be saved by making the 
requirements of a specification definite and exact. 
Numerical expressions of values should be used, since 
these are susceptible of measurement or comparison, 
and thus leave little room for misunderstanding. 

Consumer specifications should be formulated on 
the basis of the foundation laid down by technical 
society or governmental bureau specifications. Na- 
tional standards of this type are evolved through the 
collective work of leading experts and as such are 
more valuable than might be the selection of one 
individual in one plant. 

Furthermore, by utilizing a standard specification, 
the advantages of simplification are secured. By 
concentrating attention on one standard material of 
a kind, production is possible in larger quantities at 
lower cost, and better facilities are afforded for manu- 
facturing, inspection and testing. 

The producer should be given the greatest pos- 
sible latitude in furnishing material for the purpose 
desired. Unnecessarily severe requirements hurt both 
the producer and consumer, since they increase the 
cost and tie up production through delays in ship- 
ment. Recognition of the seller's point of view is 
an essential in making the specification effective. No 
amount of specifications can replace mutual respect 
and good feeling between seller and buyer. 




























Tolerances 


Tolerances should be wide enough to accommodate 
uncertainties of test methods. Special care must also 
be taken that the specification does not ‘‘overspecify”’ 
by requiring material that is actually too good for the 
buyer's purpose. Also, requirements should never 
be written around one particular brand of product; 
for example, composition ranges for tool steels 
should be sufficiently broad to include in any one 
group most of the proprietary brands that are in- 
tended to be similar, and yet sufficiently restrictive 
that heat treatments, applications and general char- 
acteristics would be identical for any steel meeting 
the specification. 

In general, reduction in tolerances increases costs, 
limits the number of supply-sources and extends the 
time required for testing. 


Form of Specification 


A specification that follows a standardized form 
tends to eliminate confusion in its use, as familiar 
and oft-applied requirements are found where ex- 
pected. Adherence to a definite sequence also may 
assure the inclusion of important details that would 
be otherwise overlooked by the specification writer. 

The so-called consolidated specifications are de- 
sirably comprehensive and incorporate several grades, 
sizes, tempers, etc. of one broad class or similar 
composition of material wherever feasible, each be- 
ing identified by a numerical suffix. Such specifica- 
tions eliminate the repetition of dimensions, ratings 
and general instructions, and the greatly-reduced num- 
ber of papers to be handled thus requires less clerical 
effort. 

The author has found the following practice quite 
satisfactory. The principal sections are grouped un- 
der suitable headings, which appear in capitals, are 
underscored and may be designated by arabic numer- 
als, numbered continuously. Sub-sections within a 
single section are preceded by sub-headings, which 
are capitalized, underscored and set off by lower case 
letters in parentheses. 

The requirements are generally grouped under the 
following section headings in the sequence indicated: 

Scope 

Applicable requirements 
Manufacture 

Chemical requirements 
Physical requirements 
Form and size 

Size tolerances 

Packing 

Marking 

Rejection 

Most of these require no explanation here as to 
their contents, although a few comments may be of 
help. Thus ‘Form and Size” covers the form of 
the material (strips, bars, tubing, forging, casting, 
etc.) and the acceptable size, including length, weight, 
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coil diameter, etc. In a factory where storage and 
machine room is limited, it is often out of the ques- 
tion to accept bars above a certain length, as they 
would have to be cropped short prior to storing or 
machine, thus necessitating an extra operation and 
modifying the cost figure. 


* * * 


A rapid and precise means of studying spectro- 
graphic plates can be had through the use of a 
photometer. The instrument enlarges the spectral 
lines approximately 20 times. 

General Electric Co. 


* ” * 


Magnetic Powder Testing 
by A. V. de Forest 


Dept. of Mechanical Engineering, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 


The magnetic test for local defects developed by 
the Magnaflux Corp. has been in active use for only 
10 yrs. Originating in a method primarily designed 
for finding surface cracks, particularly those due to 
fatigue, grinding and quenching, the most recent de- 
velopments of the method lie in the very different 
field of locating non-metallic inclusions in raw ma- 
terials as well as finished parts. 

The colloquial term ‘“dirty’’ steel requires some 
method of estimating the various varieties of dirt be- 
fore specifications covering clean steel can be written. 
Dirt has been defined as ‘‘matter out of place,’ and 
nowhere is this definition more apt than when ap- 
plied to non-metallics in steel. Matter most carefully 
introduced into free machining screw stock is dirt 
despicable in tool steel and worse yet in ball-bearing 
steel, In fact, dirt control is much of the art of steel 
making, and mechanical testing is the proof of the 
pudding. 

The nature and distribution of non-metallics has 
mostly been studied by micro examination of the 
small particles and macro inspection of the gross dis- 
tribution after a deep etch. Both of these methods 
of examination are restricted to small areas; in the 
case of the micro inspection to such infinitesimal 
samples that only the uniformly distributed non- 
metallics can be reliably detected. Deep etch speci- 
mens from each end on billets and forging bars are 
more representative, but the larger the aggregations 
of non-metallics, the less uniform is their distribu- 
tion, and the larger the necessary sample to obtain 
an accurate rating for the quality of steel. Finally, 
the entire philosophy of rating becomes absurd when, 
out of 100 forgings from a single bar, only one con- 
tains a rejectable defect. Rejection of the entire bar, 
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Small heat-treating cracks in a connecting rod. 








Deep seated defect in a fillet weld. 





Fatigue cracks in a railroad spring. 
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A seam in bar stock. 





if the one defective spot were taken as a criterion of 
quality, is too wantonly wasteful even for peacetime 
procedure. 

Fortunately, the Magnaflux method of test has 
shown that in numberless cases of incipient fatigue 
cracks the cause lay in design of the part, the choice 
of the steel and its treatment, defective surfaces and 
corrosion, rather than in dirty steel. Under the 
leadership of the Society of Automotive Engineers, 



























Iron and Steel Committee, Subdivision on Magna- 
flux Rating, L. A. Danse, chairman, the Magnaflux 
test has been applied to the problem of specifying 
aircraft quality steel. A test specimen of appropriate 
length and diameter is magnetized by a standard 
current passing through the part for a limited time 
and a standard concentration of indicating fluid is 
flowed over the specimen. Any longitudinal inhomo- 
geneities are clearly shown and may be rated as to 
number, size, and distribution. A further magnetic 
inspection of each piece after manufacture is com- 
plete may be depended upon to eliminate any part 
in which a dangerous defect appears. 

The decision as to rejectable limits for the raw 
steel will depend on the number of rejections of the 
finished parts and the cost of manufacture. Thus, 
for maximum economy of steel, no arbitrary limits 
of acceptability need be set down if there is agree- 
ment as to the rejection limits in the finished part. 
The difficult question arises in reaching the latter 
decision. It is now far easier to locate non-metallics 
than to evaluate their effect on the mechanical 
strength of parts in service but fortunately it is also 
becoming generally recognized that non-metallic in- 
clusions act only as stress raisers and their effect is 
small as compared with insufhcient fillets, corners of 
key ways, and oil holes. In this connection the book 
entitled, ‘Prevention of Fatigue of Metals’ by 
Battelle Memorial Institute is highly recommended. 
Also their danger depends on being near the surface 
where they are easily located, and on their direction 
in relation to the applied stress. Fortunately again, 
in very many cases the stress direction follows the 
grain flow of the steel and hence the longitudinal 
axis of the inclusions. 

The necessity for knowledge rather than prejudice 
in setting rejection limits is now better appreciated ; 
and due to the scarcity of steel, manufacturers of 
finished parts are more hesitant about unwarranted re- 
jections. The S.A.E. committee on inclusions in steel, 
and the A.S.T.M. Committee on Metallography are 
both considering this subject. The desire for deliver. 
ies on the part of customers, particularly the Govern- 
ment services, is exerting an increasing influence on 
more intelligent and flexible inspection. The waste- 
ful rejection of past methods was primarily based on 
fear of unknown defects. 


Magnetic powder testing has demonstrated its abili- 
ty to show exactly what inhomogeneities are present 
in the vital surface region of steel parts, and the way 
is now open for test engineers to prove by laboratory 
and field tests and repeated inspection what condi- 
tions are in fact, rather than in fancy, sufficiently 
dangerous to warraht the waste and delay of re- 
jection. When parts rather than small specimens are 
adequately designed and tested, some present-day 
fears of necessarily heterogeneous steel will be re- 
garded as outmoded superstitution. 


METALS AND ALLOYS 




















Metallographic Inspection 
by Tracy C. Jarrett 


Chief Metallurgist, 

Koppers Co., Amer. Hammered 
Ring Piston Div., 

Baltimore, Md. 


The inspection of both raw and finished materials 
is of vital importance to our National Defense. The 
training of men who can polish specimens by hand 
is one of the big metallurgical bottlenecks in the in- 
spection of specimens. It is the author's purpose 


to present a brief outline to speed up the preparation 
of metallurgical specimens for macro and micro 
examination without decreasing the quality. 


1. Know what the specimen is to be inspected for. 

2. Supplier and user should reach an agreement as to what 
information the examination is to give. Where possible, 
follow A.S.T.M. standards and methods. 

. Select proper sample and thus eliminate resampling and 
extra specimen preparation. 

4, Use proper method for cutting-off specimen. It is sug- 
gested that cut-off wheels be used and this be done under 
water to prevent burning and disturbing the surface to 
be examined. If cut-off wheels properly mounted and 
consisting of the correct grade and bond are used, a cut 
surface ready for mounting and polishing will be 
produced. 

5. Mount the properly-cut specimen in hard bakelite or 
prepared holders prior to polishing. This tends to pre- 
vent rounding the edges of the specimen and keeps the 
specimen flatter. Bakelite mountings are preferred to 
transparent thermoplastic mountings, particularly where 
speed and quality are concerned. If the electrolytic 
method is used, mounting in organic materials is not 
recommended. 

6. Select proper polishing method. The properly mounted 
specimen which is now ready for polishing can be pre- 
pared for microscopic examination by several methods. 
The conventional hand method of polishing has been 
described by other authors, and a list of their publica- 
tions can be found in the bibliography. A method that 
standardizes the polishing of specimens will be described. 
This method is fast and non-technical and can be used 
without the use of a highly trained man. 


In the writer's experience the method of “Grind- 
Polishing,’ as outlined below, produces specimens 
of uniformly high quality with maximum speed and 
least dependence on the human element. 

Using a commercially available polishing machine especial- 
ly designed for the purpose, six 114-in. mounts can be 


prepared at one time using the following procedure with 


fixed abrasive wheels: 
1. Rough grinding of specimens using 500 grit stone. 
2. Fine grinding of specimens using Levigated alumina 
stone. 


Ww 


3. Semi-“‘Grind-Polishing” of specimens using im- 
pregnated wax cloth lap. 


4. Final-“‘Grind-Polishing’’ of specimens using pressed 
felt lap. 


This entire cycle can be performed in approxi- 
mately 1/4 hr., using standard prepared solutions for 
the above four operations. This standard technique 
has worked successfully for both non-ferrous and 
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The polishing lap and specimen holder, showing the 

driving spindle for the holder, the solution reservoir 

and the stirring rod of the described standard method. 

The “grind polishing’ of the specimens is produced 
by using light loads and slow speeds. 





In “grind polishing,” inclusions are held in place. 
Pitting and flow of metal is minimized. Specimens 
are flat and relatively free from scratches. 


ferrous metals. The above operations tend to elimi- 
nate the human element. 

A few hints that tend to help in the preparation 
of specimens are: 


1. Do as little work on a specimen as possible, but suf- 
ficient for the purpose at hand. 

2. Round the edges of the mounted specimen to be 
polished. This helps the flow of polishing solution 
between the surface being polished and the lap. 

3. Copper or nickel electro-plate small specimens whose 
edges must be accurately preserved. 

4. Do not use a large specimen when a small one will 
serve the purpose. Polishing a large specimen takes 
time. 

5. Do not permit any carry-over of abrasive material to 
succeeding operation. Absolute cleanliness at all times 
is essential, 

6. Group a number of specimens in the same mounting 
when conditions permit. 
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Observance of the suggestions outlined makes 
possible the polishing of metallurgical specimens 
very quickly without decreasing the quality of the 
finished surface. 

Some articles, books and charts on the preparation 
of specimens for metallographic examination, to 
which the reader’s attention is invited, are listed in 
the bibliography. 


‘ “Metallographers Handbook of Etching,’’ Torkel Bergland, Isaa« 
Pitman and Sons, New York, 1931. 

2“Inclusions in Steel,” C. R. Wohrman, American Society for 
Metals 

“*Metallographic Technique for Steel,” J. R 
Society tor Metals, Cleveland, 1938. 
“Photomicrographs of Iron and Steel,’’ E. L. 
and Sons, New York, 1929. 

5“On the Preparation of Iron and Steel Specimens and Micro- 
scopic Investigation,’’ Trans. American Society for Metals, Vol. 
24, Mar. 1936, pages 1-25. 

“Metals Handbook,’’ American Society for Metals, Cleveland, 
1939, 

™*A Method of Preparation of Metallographic Specimens,” G. 
Ellinger and J. Acken, American Society for Metals, Preprint 
No. 22, 1938, 15 pages. 

***Physical Metallurgy Laboratory Manual,” N. E. 
John Wiley and Sons, New York, 1930. 


Vilella, American 


Reed, John Wiley 
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Welding-Quality Steel 


by S. L. Hoyt and C. B. Voldrich 


Technical Adviser and Welding Engineer, 
respectively, 

Battelle Memorial Institute, 

Columbus, Ohio 


Large tonnages of steel, with 0.25 per cent C and 
under, have been fabricated in the past decade or so 
by the new methods of welding. This is an excellent 
quality of steel for this purpose and, as compared to 
riveting, has affected the requirements placed on the 
steel mill in two ways. Scarfing and welding magnify 
the significance of impurities and defects, which 
riveting could ignore, which may necessitate much 
repair welding or even the rejection of the plate. 
Welding has also increased the use of heavy plates 
so the mill must combine good rolling quality in 


Solid alloy process vessel in course of construction. (Courtesy: A. O. Smith Corp.) 
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large ingots with the requirements of the designing 
engineer and the welder. 

This swing to welding has fortunately occurred at 
a time when important improvements in steel making 
were being introduced—such as the scientific study 
of open-hearth operations, the installation of high 
speed rolling mills, vastly extended technological 
control of all operations, etc. Though specifications 
have been used in the purchase of the steel, and we 
are well aware of their place in industry, it has been 
the close cooperation between steel mill and fabricator 
that has given the welding industry its important 
raw materials of the necessary quality and at a price 
that promoted expansion. 

The designing engineer has been quick to appre- 
ciate the greater possibilities of welded construction 
and is now calling for steels which come above the 
range of common carbon steel. The greater strength 
calls for higher carbons or for the use of alloying 
elements and the fabricator is confronted with the 


Other solid alloy process vessels being constructed. They are typical of the giant stainless lined vessels for the 
oil, paper and chemical industries. (Courtesy: A. O. Smith Corp.) 
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problem of what steels to use and how to write his 
specifications. Outside of costs the problem centers 
around securing the properties required by the engi- 
neer and the fabricator and also getting the level of 
weldability required for the welding conditions which 
have been laid out for the job. Commercial toler- 
ances for the more important chemical elements are 
established but the “natural’’ ranges for welded fabri- 
cation may differ from those set up by previous speci- 
fication practice. The fabricator may have to take 
one chance of getting the carbon and alloying ele- 
ments on the high side at a sacrifice of weldability 
and another chance of not having them high enough 
for strength. The impurity elements, sulphur, phos- 
phorous, oxygen, nitrogen, hydrogen, etc. offer addi- 
tional problems. 

Finally the engineer may set up additional require- 
ments, especially if the steel is to be heat treated or 
must have some particular characteristic. This may be 
illustrated by the case of molybdenum steel used for 





















































Solid alloy process vessels ready for shipment. They illustrate the flexibility in design and relative freedom 
from size limitations made posstble by welded fabrication. (Courtesy: A. O. Smith Corp.) 


high temperature service. The engineer may wish 
to have the molybdenum on the high side and may 
also ask for silicon-killing, these factors being in- 
volved in high temperature behavior. The fabricator 
may look askance at this kind of steel, particularly 
if the carbon and manganese happen to come on the 
high side, while the steel mill may feel its hands 
are tied in too many ways since it already has to meet 
its own problems and those of the fabricator. 
Without being able to consider all the points of 
this complex problem of specifying steel for welded 
fabrication, we have tried to indicate something of 
its nature. Obviously the individual case controls the 
requirements for weldability and no general rules 
can be written until the situation is more thoroughly 
analyzed and much better understood. There would 
be considerable merit in the suggestion that the steel 
mills simply supply steel ‘‘to make the part,’ but it 
is doubtful if this would be practicable with the 
multiple responsibilities involved. Someone must 
select a steel to suit fabrication and service; some- 


one else must set up and supervise correct fabrica- 
tion and inspection; and the residual responsibility 
must be assumed by the steel mill to furnish the cor- 
rect steel. 

The control of welding operations varies mate- 
rially with the type of job, equipment, experience of 
the staff, etc. Until more positive control of ‘‘weld- 
ability” is secured, a certain amount of give and take 
is needed. The welder should use his “tolerances” 
(preheating, welding conditions, etc.) to compensate 
the natural or unavoidable variation of the steel. The 
steel mill, in turn, with its improved technique should 
hold those variations to a practical minimum. 


* * * 


Timers and time switches save time. They speed 
up production by keeping operations going automati- 
cally, and leave the operator free for other work. 
Time switches allow heating operations to begin be- 
fore the workday starts and continue after it closes. 

—General Electric Co. 
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Instrumentation 
by C. 0. Fairchild 


Director of Research, 
C. J. Tagliabue Mfg. Co., 
Brooklyn. 

While it may be the case that a single specific and 
practical idea for applying or improving instrumenta- 
tion can increase and improve production in some 
bottle-neck, it appears to this writer that more wide- 
spread improvement would derive from a set of facts 
and principles having general usefulness. 

As a simple example of this point of view, the 
protection tube for a thermocouple is chosen often 
on the basis of lowest cost figured in months of 
service per dollar, without perhaps counting the 
short delay in production which may accompany a 
replacement; instead, in the present emergency, the 
tube should be chosen for longest life and mainte- 
nance of the accuracy of the thermocouple. On the 
other hand, if replacing a thermocouple does not stop 
or slow production for a minute, more or better pro- 


duction may result from removing the protecting 
tube, at the expense of spoiling the couple in one 
week instead of eight. 

In submitting an itemized list of suggestions, in the 
hope that each reader might perchance find one item 
that has not hitherto come to mind, one must realize 
that there are hundreds of men in speeded-up plants, 
working day and night to keep up the pace, and 
finding their minds wracked while they try to sleep, 
with tumbling ideas for speed—speed. We do not 
presume to offer any better ideas, but only to gamble 
on the chance that one was missed. 

1. The practice of any economy in instrumentation, that 


can slow up production, or lower the quality of the product, 
would seem to be questionable. 

2. Every industrial instrument now installed and in use 
should be put in tune with the times. It should be put in 
Al1-A running condition so that it will measure and record 
accurately and control well within the limits for which it 
is designed. It is not debatable whether such effort will 
improve production. 

3. Instrumentation, particularly in all of the metals in- 
dustries, should be increased to the limit of the capacity of 
the instrument manufacturers, and in these industries, this 
means fully automatic control of all processes. 


An installation of indicating potentiometer controllers on electric heat-treating furnaces. 
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4. A spare instrument should be available wherever a 
failure may mean a loss in production. 
5. Maintenance men should be available at the factor) 


during all running hours. In the smaller shops not af- 
fording instrument maintenance staffs, the instrument man- 
ufacturers’ service men should be called regularly on a 
contract basis. 

6. The full benefit of instrumentation requires that in- 
spection departments be cleared of all delay, and inspectors 
placed at all strategic points im production departments, 
where they can warn of conditions causing rejections as 
soon as possible In spite of bottle-necks in handling ma- 
terial, lots should be scrupulously kept intact so that causes 
for rejections can be expeditiously run down 

Whenever new instruments are being ordered, stand 
ard designs should be specified, not special in any way 
even as to scale range, unless the special feature is as 
urgently required as any item assigned an Al1-A priority. 
Time will be saved if purchasing agents are provided with 
alternatives along with the original requisitions. 

Instruments and the materials required for their 
manufacture should have the highest priority, at 
least until the plant expansion program is almost 
finished, and readers are urged to support this point 
of view. Experience of engineers in the metal in- 
dustries makes them especially well informed as to 
the facts bearing on this matter. 


Mass Radiographic Inspection 
by Robert €. Woods 


Physicist, 
Bell Aircraft Corp., 
Buffalo, N. Y. 

Based on the quantity of work now done by the 
average industrial X-ray laboratory, it appears safe 
to assume that the use of more than 500 sq. ft. of 
X-ray film per day constitutes mass radiographic 
inspection. 

When this figure is reached, or surpassed, efficient 
operation demands considerable thought as to labora- 
tory design, type of equipment, and general organi- 
zation. Especially is this true in military aircraft 
production where numerous castings must be thor- 
oughly examined daily without delay to continu- 
ously moving assembly lines. Because the aircraft 
phase for the moment overshadows other national 
defense X-ray applications, the present discussion will 
be confined to this field, although many of the points 
are applicable on a wider scope. 

While space does not permit a detailed descrip- 
tion of methods and techniques, some general sug- 
gestions are as follows. 

Pay more attention than customary to dark room 
layout and equipment, even when only one X-ray 
machine is used. Radiographic output is limited by 
processing facilities, and an undersized developing 
tank, or insufhcient hangers, or a poor technician 
can bottleneck everything. Moreover, radiographic 
quality depends nearly as much on dark room prac- 





tice as on actual X-ray technique—a point seemingly 
disregarded or overlooked in many industrial plants. 

Allot more space than at first appears necessary 
to the exposure room and provide the best possible 
illumination. Furnish the room with benches or 
racks which should hold such accessory apparatus 
as copper and aluminum filters, diaphragms, plumb 
bob, level, calipers, rules, wooden blocks, masking 
materials, and plenty of variously shaped lead sheets. 
Whether the original intent is so or not, there will 
necessarily be some experimental work done if full 
economic benefit is to be derived from the X-ray 
laboratory. 

Above all, provide X-ray equipment with the 
widest possible range of penetrations—for aircraft 
work, preferably from 25,000 volts to 220,000 volts. 
Where only one machine is available and consider- 
able latitude of inspection is desired, the older type 
air-cooled open X-ray tube is undoubtedly superior 
to the modern completely enclosed, liquid-cooled 
tube. In the latter, a certain amount of X-ray filtra- 
tion is inherent and can be increased, but not de- 
creased. Moreover, the tube is an integral part of 
the whole unit, it cannot be changed, and thus can 
only be operated within the limits of its rating. If 
this rating is 25 to 150 kilovolts, it leaves out the 
upper region. Or if it operates from 80 to 220 
kilovolts, then the lower voltages are omitted and 
radiography of thin materials is definitely inferior. 
As a result, the only alternative is the purchase of 
two machines—high voltage and low voltage. 

By modification of the older type, however, almost 
any filtration or voltage is available, from the ener- 
gizing of a tube used for crystal diffraction studies 
up to the radiography of 2 in. of steel, or more. 

Good layout and equipment are useless for pro- 


Average weekly operation. Number of employees- 
4; hours per employee—40. 




































































duction radiography without a competent system to 
route aircraft parts through the laboratory. Recep- 
tion of parts, arrangement, identification, X-ray ex- 
posure, film processing, film interpretation, sorting 
good from rejected pieces, and report preparation 
are all activities which should proceed on a sched- 
ule. In the accompanying graph, relative importance 
of these operations at the Bell Aircraft Testing 
Laboratories is represented in man-hours per week, 
assuming four men each work a 40-hr. week. 

Although any production system should work on 
a schedule, still there must be enough flexibility to 
allow for emergencies, such as rush jobs from ma- 
chine shop and experimental departments as well as 
from the airplane assembly line itself. 

In closing—it is better to have personne! trained 
in all phases of X-ray work than to have one expert 
machine operator, one expert film processor, etc. 
There is a marked improvement in radiographic 
results when technicians are allowed to change off 
duties occasionally, and the temporary absence of no 
one employee is then of particular importance. 


Snectrographic Analysis 
by Charles C. Nitchie 


Industrial Sales Div., 
Bausch & Lomb Optical Co., 
Rochester, N. Y. 


In a period like this, time is the most valuable 
thing in the world. Maximum production is a vital 
necessity but, with it, the quality of materials that 
enter into the construction of aircraft and other de- 
fense products must be kept at the highest possible 
level. Under these conditions any development that 
helps to speed up production and at the same time 
insures better control of quality is a matter of the 
utmost interest. 

The success that has attended the use of spectro- 
graphic methods of analysis in the laboratories of 
metallurgical and manufacturing plants throughout 
the country is a clear indication that just such a de- 
velopment has been accomplished. Iron and steel, 
aluminum, copper, nickel, magnesium, lead, and 
zinc—these and the many other metals and alloys, so 
essential to the program for National Defense, are 
all being produced under spectrographic control. 

Time is saved and production increased because 
analyses are made so rapidly and with such quantita- 
tive accuracy that frequent checks can be made to be 
sure that operations are proceeding properly and that 
the metal is of the required composition before it is 
poured in the molds. Errors in the furnace charge 
Of in processing are detected in time to permit cor- 
rection. Production of off-grade material and the 
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attendant loss of time for re-working are avoided. 
Refining is followed so closely that there is no un- 
certainty in judging when the required end point has 
been reached. 

The speed and extreme sensitiveness of spectro- 
graphic analysis are proving equally valuable to the 
manufacturer who uses the products of the smelter 
and refinery. Small variations in the composition 
of alloys, or the presence of traces of impurities 
often result in marked variations in the physical and 
other properties. Adequate inspection of the metals 
to be used, to make sure that they comply with the 
required specifications, avoids difficulties in manu- 
facture and failure of the fabricated parts in service. 

With the spectrograph this inspection is carried 
out quickly and accurately, checking both the essen- 
tial alloying elements and also any undesirable im- 
purities that may be present. 

This is particularly important to those industries 
that use secondary metals which may contain impuri- 
ties that are not ordinarily found in virgin metals of 
that same kind and that might, therefore, escape de- 
tection if analyses were made only by conventional 
chemical procedures. The photographic spectrum 
plate that provides the analysis for the normal con- 
stituents of an alloy, also reveals the impurities 
both those that are to be expected and those that 
may have crept in from scrap of unusual composition. 
No special procedures or precautions are needed, other 
than a careful examination of the recorded spectrum 
and the identification of any of its lines that do not 
appear in the spectrum of a standard sample of ac- 
ceptable quality. . 

These are but a few outstanding examples of the 
way in which spectrographic analysis is helping to 
speed up the production of defense materials. Many 
others might be cited not only in the metal industries 
but also in other fields where close control of compo- 
sition and purity is essential. They are-sufhcient to 
justify the conclusion that it deserves serious con- 
sideration in every industry in which production and 
quality are dependent on analytical control. 


* * * 


Tensile strengths of rods, plates, welded materials, 
screws, cams, turnbuckles, cables, etc., as well as the 
stress in position on power, transmission, guy-strand 
and other wires can be determined quickly with pre- 
cision dynamometers, 


—W. C. Dillon & Co. 
* * * 


The Frankford Arsenal uses a portable Brinell 
hardness tester for testing ammunition calibrating 
plates. Two men make the tests in 10 mins. per 
plate on the shop floor. Formerly, it took 4 men 20 
mins., the plates being hauled by truck to the station- 
ary Brinell in the laboratory. 

—Andrew King 
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Editorials (Continued from page 433) 
1941, the capacity for making electric steel has ex- 
panded in 6 months to 3,272,370 tons—an increase 
of 27 per cent over that of Dec. 31, 1940. And in 
the past year and a half, this capacity has risen nearly 
75 per cent. 

Expanding this official analysis a little further we 
find that since 1920 or in 201/, years, the electric 


letter rv 


‘Practical Metallography of the 
Stainless Steels” 


We have received from J. H. G. Monypenny, of 
Brown, Bayley’s Steel Works, Ltd., of Shefheld, Eng- 
land, some comments on the article on the above 
subject by Stanley Watkins in our Jan., Feb., Mar. 
and April, 1941, issues. Mr. Monypenny is a lead- 
ing English metallurgist and we are glad to give 
space to his comments and Mr. Watkins’ reply. 


Comments by J. H. G. Monypenny 


To the Editor: 1 have been interested in the series of 
articles by Stanley P. Watkins on the “Practical Metallog- 
raphy of Stainless Steels’ which have appeared in the 
Jan., Feb., Mar. and Apr. issues of METALS AND ALLOys, 
and have particularly admired the excellent photomicro- 
graphs which have illustrated them. With much of the 
text of these articles I am in agreement but there are a 
few matters I should like to raise. 


Nickel and Acid Resistance 


Fig. 10 (page 35) reproduces a diagram showing the 
alleged effect of nickel content on the acid resistance of 
18 per cent Cr steels; the curve in this diagram relating 
to the attack of concentrated nitric acid is most extra- 
ordinary; it indicates that an addition of 8 per cent Ni 
reduces the relative rate of attack from 9.0 to about 0.1, i.e., 
a 90-fold reduction in rate of attack. I should like to know 
the evidence on which this curve is based as it is quite 
contrary to my experience. Tests quoted on page 351 of 
my book “Stainless Iron and Steel’’ show that the rates of 
attack of 17.2 per cent stainless iron and of an “18 and 8” 
steel in boiling nitric acid (density 1.42) were respec- 
tively 0.5 and 0.55 grams per sq. met. per hr. and these 
indicate that 8 per cent Ni has a negligible effect on resis- 
tance to nitric acid. 


Sigma Phase 


The description of the occurrence of the sigma phase 
on page 165 (Feb.)—‘in the straight chromium stainless 
steels having chromium between 20 and 30 per cent and 
in the Cr-Ni grades’”— is rather misleading. Fe-Cr alloys 
containing about 40 to 52 per cent Cr consist entirely of 
this phase when suitably annealed and after similar treat- 





steel industry has increased its capacity 134 per cent 
—a really remarkable development. Ten years pre- 
vious to 1920 the industry in this country was in its 
swaddling clothes. 

Devoted as it is largely to the production of high 
quality alloy steels, this striking expansion emphasizes 
the constantly greater demand for these steels.— 
E.F.C. 


THE EDITOR 


ment, alloys containing below 40 per cent down to about 
30 per cent consist of the alpha and sigma phases in 
equilibrium. So far as I know, there is no evidence of 
the occurrence of the sigma phase in pure Fe-Cr alloys at 
less than about 30 per cent Cr, though it may—and fre- 
quently does—occur at lower chromium levels in complex 
alloys. As regards—‘“the chromium-nickel grades,” evi- 
dence indicates that the sigma phase occurs in steels in 
this category only when they are not completely austenitic 
and not always then; it depends on their composition, | 
recently summarized available information regarding this 
phase in two articles in Metallurgia (Mar. and July, 1940). 


Grouping Stainless Steels 


It is much easier to group stainless steels according to 
their metallographical characteristics than to give com- 
position limits for each group. The limits given on page 
166 for martensitic and ferritic alloys are not very help- 
ful, however. The range of composition given for mar- 
tensitic alloys (0.05 to 1.10% C and 11 to 18% Cr) in- 
cludes many compositions which are practically unharden- 
able, whereas the range for ferritic alloys—0.05 to 0.35 
per cent C and 14 to 30 per cent Cr—includes some (e.g. 
0.035% C with 14% Cr) which are very definitely harden- 
able. The values given are not likely, of course, to cause 
trouble with people who have practical knowledge of the 
steels, but they may perhaps lead to confusion in the 
minds of those whose acquaintance with the steels is 
slight. 

The accuracy of the statement on page 432—'‘on the 
other hand, if the alloy is heated for several hours within 
the sensitizing range, it will become more stable and less 
susceptible to intergranular attack’’"—depends on the in- 
terpretation put on “several.” Bain, Aborn and Rutherford 


.showed, for example, that intergranular susceptibility in an 


“18 and 8” containing 0.08 per cent C increased continu- 
ously with time when heated at 650 deg. C. for periods 
up to about 90 hrs., and with higher carbon contents, the 
period should be still longer. 

On page 432 the well known acid copper sulphate re- 
agent for detecting intergranular susceptibility is referred 
to as the “Strauss reagent.” It has been pointed out on 
several occasions that this description is inaccurate; the 
use of this reagent originated in the Brown Firth Re- 
search Laboratory, Shefhield, under the direction of Dr. 
Hatfield. 3 


Stabilizing with Ti and Cb 


On page 434 the author states—'‘‘it is considered neces- 
sary to give the 18 and 8 titanium material a stabilizing 
treatment in order to obtain full effect of titanium, but in 
the case of columbium, this is not so.” The present writer 
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nas no wish at this moment to enter into a controversy as 
to the relative merits of titanium and columbium except 
perhaps to point out that considerably more of the latter 
is required than of the former to produce like effects. 

The question of the necessity or even the advisability of 
giving a stabilizing treatment to sheets, plates, or other 
forms of either of these steels, which have subsequently 
to be welded is, however, a matter about which there 
seems to be some confusion of thought. Stabilizing at 880 
deg. C. or thereabouts ensures preferential precipitation of 
titanium or columbium carbide, as the case may be, and 
no one denies that material of either steel so treated is 
likely to develop susceptibility on subsequent heating at 650 
deg. C. or thereabouts than similar material which has been 
softened at 1100 deg. C. or so and not subsequently stabil- 
ized. 

But what is the use of stabilizing before welding? The 
welded joints are much more in need of stabilizing than 
the normally softened sheet or plate; this applies particu- 
larly of course to the actual weld metal which has lost 
some at least: of the stabilizing addition whether it be 
titanium or columbium, but it also applies to the adjoining 
parent metal which, though not melted, has been heated to 
temperatures approaching the melting point at which much, 
if not all, of the pre-existing titanium or columbium car- 
bide will have been taken into solution. If a stabilizing 
treatment is really desirable it should be done after welding 
is completed in order that the welds—the parts most in 
need of such treatment—may benefit thereby. At the same 
time it is fair to state that many tons of titanium-treated 
“18 and 8” steels have been successfully used in this coun- 


try—and probably also in U.S.A.!—without any stabilizing 
treatment at all. 


Martensite and Ferrite 


There is one further small matter (in the Mar. number) 
which I might perhaps mention: Fig. 40 shows a laminated 
structure of martensite and ferrite, which is stated to have 
been formed in material containing 18 per cent Cr and 
0.1 per cent C. The amount of martensite in this photo- 
graph is very large for material of this composition (unless 
it contains some other hardening element, e.g. nickel) and 
contrasts rather remarkably with the other photographs 
of this material which are given in Fig. 34E, Fig. 35 Zone 
Ill, Fig. 37 and Fig. 41. The last named has, of course, 
been tempered, the martensite being, therefore, partly de- 
composed, but the area occupied by these decomposition 
products would of course be the same as that of the 
original martensite. There seems little doubt that Fig. 40 
can hardly be considered typical of straight 18 per cent 
Cr iron, containing only 0.1 per cent C after quenching 
or air cooling from any temperature. 


J. H. G. MonyPENNY 
Brown, Bayley’s Steel Works, Ltd. 
Sheffield, England 


The Author's Reply 


To the Editor: The comments Mr. Monypenny makes re- 
garding my recent article on the “Practical Metallography 
of the Stainless Steels” are well taken and most helpful 
in pointing out certain parts which are contrary to his own 
experience. Mr. Monypenny’s book “Stainless Iron and 
Steel” is a classic in the field and has long been a standard 
reference book in this country, and Mr. Monypenny him- 
self is considered one of the foremost authorities on stain- 
less steel by the metallurgists in America. 

The diagram shown by Fig. 10 was based on data pub- 
lished by E. C. Rollason of the University of Birmingham 
(England). These data appeared in Part I of his paper en- 
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titled “Stainless Steels’’ which was published in the No- 
vember 1935 issue of The Welder, an English trade paper 
published in London. 


Nickel and Acid Resistance 


Our experience in regard to the effect of nickel addi- 
tions on the resistance of 18 per cent Cr material to boil- 
ing nitric acid is contrary to that reported by Mr. Mony- 
penny. He states that the addition of 8 per cent Ni to an 
18 per cent Cr alloy has a negligible effect on its resis- 
tance to boiling nitric acid. The data shown below, which 
are typical rates for material produced in this country, def- 
initely indicates that nickel to the amount of 8 per cent 
improves resistance to boiling nitric acid: 


65% Boiling HNOs 
2—48-Hr. Periods— 
In./Pen./ Mo. 
Heat -—~>- 
Treatment Ist 2nd 
1450°F.—WQ 0.00217 0.00307 
1450°F.—_ WwQ 0.00212 0.00239 
1450°F.—WQ 0.00226 0.00237 


Grade e Cr Ni 
17% Cr 0.06 17.13 


17% Cr 0.12 17.41 
17% Cr 0.15 17.21 


“I Go @ CO 
wowo- - 


18-8 0.09 18.16 3 1950°F.—WQ_ = 0.00077 0.00080 
19-8 0.05 19.30 2 1950°F.—WQ _ 0.00089 0.00066 
19-8 0.07 19.51 6 1950°F.—WQ _ 0.00078 0.00074 
18-8 0.06 18.50 0 1950°F.—_WQ ___— 0.00087 0.00085 


The Sigma Phase 


In a letter to the Editor of Metal Progress and published 
in the January 1940 issue of that magazine, H. Hougardy 
of Germany indicated that sigma phase could exist in the 
binary Cr-Fe system and may be found in alloys ranging 
from 20% Cr to 80% Fe to about 60% Cr and 20% Fe. 
Kinzel and Franks in their book, “Alloys of Iron and 
Chromium,” Vol. II, recognize the existence of a “brittle” 
constituent in Cr-Fe alloys containing more than about 
20% Cr, but do not agree that it is sigma phase. They 
prefer to term the phenomenon as ‘475 deg. C. brittle- 
ness.” Nevertheless, it is a well recognized fact that the 
straight chromium stainless steels containing above about 
20 per cent Cr develop brittleness as evidenced by re- 
duced elongation when slow cooled from the range of 
1500 to 1700 deg. F. as shown by the following data: 


Ult. Elon- 
Ten. Red. ga- Bri- 
Str., of A., tion, nell 
Ib. per per per Hard- 
Cr Heat Treatment sq.in. cent cent ness 
0.21 26.61 1500°F.—3 Hrs.—WQ 76,500 51.0 30.0 160 
1600°F.—3 Hrs.—WQ 75,000 22.0 10.0 160 
1700°F.—3 Hrs.—_WQ 74,000 22.0 8.0 160 


0.21 26.61 1500°F.—3 Hrs.—FC 80,000 0.4 1.0 217 
1600°F.—-3 Hrs.—FC 70,500 0.4 1.0 197 
1700° F.—3 Hrs.—FC 69,000 0.4 0.5 197 


Mr. Monypenny is correct in calling attention to the 
fact that sigma phase does not generally occur in the Cr- 
Ni stainless steels if they are completely austenitic. It is 
generally agreed that sigma phase corresponds to the com- 
pound FeCr and occurs when free alpha or delta iron reacts 
to form this compound plus gamma iron. 


Grouping Stainless Steels 


In regard to the classification of the stainless steels as 
given in my paper, Mr. Monypenny’s contention that such 
a grouping is apt to confuse one having a slight knowl- 
edge of these materials is doubtless true. On the other 
hand, the alternate grouping suggested by Mr. Mony- 
penny is open te the same criticism inasmuch as the terms 
“Ferritic,” ‘Martensitic’ and “Austenitic” are unlikely to 
be clearly understood by the uninitiated. Perhaps a group- 
ing as follows would assist those not well versed in the 
stainless steels to differentiate between the alloys of Groups 
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I and II. However, the line cannot be finely drawn be- 
tween these groups, as certain alloys in Group I may con- 
tain a small amount of free ferrite on hardening and on 
the other hand, alloys in Group II will develop marten- 
sitic areas when quenched from high temperatures. 


Group I—Straight Chromium Stainless Steels: 
Martensitic (Hardenable). 

Analysis range: Carbon 0.05 

chromium 11 to 14 per cent. 


with chromium 16 to 18 


to 0.40 per cent with 
Carbon 0.60 to 1.10 
per cent. Plus small 


supplementary additions of molybdenum, sulphur 


and nickel. 


Straight Chromium Stainless Steels 

Ferritic (Practically Non-Hardenable) 

Analysis range: 0.05 to 0.15 per cent carbon with 
16 to 18 per cent Cr. 0.05 


to 0.35 per cent C 
with 20 to 


30 per cent Cr. Plus small supple- 
mentary additions of molybdenum and sulphur. 
Group I1I—Chromium-Nickel Stainless Steels: 
Austenitic (Hardenable by cold work only). 
Analysis range: Carbon 0.05 to 0.20 per cent with 
chromium 17 to 29 per cent and nickel 7 to 14 
Plus small supplementary additions of 
molybdenum, titanium, 


phur and selenium. 


per cent, 


columbium, tungsten, sul- 


Mr. Monypenny has indicated that to be true, a liberal 
interpretation is necessary of my statement ‘‘on the other 
hand, if the alloy (18 and 8) is heated for several hours 
within the sensitizing zone, it will become more stable and 
less susceptible to intergranular attack.” The data pre- 
sented below show the effect of heating an 0.05% C, 19% 
Cr, 8% Ni alloy at 1450 deg. F. for 6 hrs., and subse- 
quently heating at various temperatures within the sensi- 
tizing range and then exposing the specimens to 65% boil- 
ing nitric acid, The short period at 6 hrs. definitely effects 
considerable “stabilizing” and this period, to the writer's 
belief, would ordinarily be regarded as “several hours”: 


65% Boiling 
Nitric Acid 
Aver. 2—48-hr. 


: Periods— 

Deg. F. Treatment In./Pen./Mo. 
1950-WQ+1000° F.-24 hrs.-AC 0.0130 
1950-WQ+-1100° F.-24 hrs.-AC 0.0230 
1950-WQ-+-1200° F.-24 hrs.-AC 0.0030 
1950-WQ+-1300° F.-24 hrs.-AC 0.0015 
1950-WQ+1400° F.-24 hrs.-AC 


0.00100 


1950-WQ-+-1450° F.-6 hrs.-AC+ 1000° F.-24 hrs.-AC 0.0060 


1950-WQ-+-1450°F.-6 hrs.-AC+-1100° F.-24 hrs.-AC 


; ars, 0.0040 
1950-WQ+-1450° F.-6 hrs.-AC+-1200° F.-24 hrs.-AC 0.0022 
1950-WQ+-1450° F.-6 hrs.-AC+-1300° F.-24 hrs.-AC 0.0010 
1950-WQ-+-1450° F.-6 hrs.-AC+-1400° F.-24 hrs.-AC 0.00075 


Tests made in an attempt to correlate rate of nitric acid 


attack and intergranular attack by “Strauss Reagent” have 
shown that if the rate of attack by a boiling 65% solution 
of nitric acid exceeds about 0.005 in./pen./mo. in the sec- 
ond 48-hr. period, the 18 and 8 material will become em- 
brittled by the “Strauss Reagent.” 

The term “Strauss Test’’ or “Strauss Reagent” is widely 
used in this country for designating the sulphuric acid-cop- 
per sulphate solution used in determining the susceptibility 
of the 18 and 8 stainless steels to intergranular attack. We 
are indebted to Mr. Monypenny for calling our attention 
to the fact that this reagent was developed by Dr. Hat- 


field and not by Mr. Strauss as the term “Strauss Test’’ 
implies. 


Stability with Ti and Cb 


Mr. Monypenny has questioned the statement regarding 
the necessity for stabilizing 18 and 8 titanium material in 
order for it to develop full resistance to sensitization 
whereas this treatment was not considered necessary in the 





case of the 18 and 8 columbium alloy. In a paper written 
by Russell Franks, entitled “Effects of Special Alloy Addi- 
tions to Stainless Steels,” he states with respect to titanium 
“when titanium is used it must be present to the extent ot 
at least six times the carbon content, and the steel must 
be given a stabilizing heat treatment within the range 850 
to 900 deg. C. (1550 to 1650° F.) for a period of from 
2 to 4 hrs., followed by air cooling.’ In regard to 18 and 
8 columbium, the same author states ‘when complete im- 
munity to intergranular attack is required between 300 to 
800 deg. C. (570 to 1470° F.), the columbium content 
should be equivalent to at least 10 times the carbon con- 
tent. The same results can be obtained if the 18 and 8 
steel contains at least 8 times as much columbium as car- 
bon and is given a stabilizing heat treatment after anneal- 
ing, which consists of holding for 2 hrs. at 850 to 900° C. 
and air cooling.” 

It has been shown by work conducted in this country that 
the solubility of columbium carbides at about 2000 deg. F. 
is much lower than that of titanium carbides. In other 
words, insofar as carbide precipitation is concerned, the 
need for a stabilizing heat treatment after annealing at 
about 2000 deg. F. is much less with columbium than with 
other stabilizing elements. 

Since columbium carbides in 18 and 8 go into solution 
very slowly at a temperature of about 2000 deg. F., 
tests have indicated no advantage in giving this material a 
stabilizing treatment after annealing provided the ratio of 
columbium to carbon is better than 10:1. With a ratio 
lower than this, a stabilizing treatment is required if the 
material is to operate in service at a temperature in excess 
of 900 deg. F. in a corroding medium. On the other hand, 
18 and 8 titanium material requires a stabilizing treatment 
after annealing at about 2000 deg. F. owing to the fact 
that titanium carbides are largely dissolved at this tem- 
perature. Preferential precipitation of the titanium Car- 
bides is accomplished by heating in the range of 1550 to 
1650 deg. F. It is the general practice among producers 
in this country to give all 18 and 8 titanium material a 
stabilizing treatment before shipping to fabricators. In 
addition, it is generally recommended that this material be 
given an additional stabilizing treatment after fabrication 
by welding, but some users consider this a superfluous 
operation. It is a universal practice in América to use 1§ 
and 8 columbium weld rods for welding both 18 and 8 
Ch and 18 and 8 Ti material. 


Mr. Monypenny’s contention that it would be more 
logical to give 18 and 8 Cb and 18 and 8 Ti material a 
stabilizing treatment after instead of before welding is 
logical, but laboratory tests, as well as field service, have 
shown that in the case of the 18 and 8 Cb alloy, a stabiliz- 
ing treatment after welding is unnecessary. Also, it is 
doubtful if any real benefit results from giving the 18 and 8 
Ti alloy a stabilizing treatment after welding, provided the 
material is in the stabilized condition before fabrication 
and 18 and 8 Cb weld rods are used in welding. 


Martensite and Ferrite 


Mr. Monypenny is quite right in calling attention to the 
relatively large amount of martensite shown by Fig. 40 
which contrasts with Figs. 34E, 35 Zone III, 37 and 41. 
All these photomicrographs are of commercial material and 
the nickel varies between 0.15 and 0.50 per cent, which 
explains in part the varying amounts of martensite revealed 
by the different specjmens. Also, nitrogen is effective in 
increasing the amount of martensite retained when the 
17 per cent Cr grade of stainless steel is rapidly cooled 
from above its critical point. Nitrogen content in this 
alloy will range between 0.03 and 0.08 per cent. 
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Defense Perspectives 


ginning with this issue and continuing 
j 1@ duration, METALS AND ALLOoys will 
pu’ lish this column devoted to defense ac- 
tii ies as they relate to the metallurgical 
er neering field. The column will be not 
m.cly a listing of news items, but a re- 
vic and interpretation for the metallurgi- 
cai ngineer of the mass of general defense 
ne. issued each month—The Editors. 


S« p Crisis 

st month the OPM called on the scrap 
deaicrs to aid national defense when an 
all-out program was launched to have the 
scrap brokers collect 20% more scrap. To 
start the program off right, about 80 top 
scrap men were called to Washington to 
plan the campaign. 

Right now a shortage of metal scrap 
looms as a major obstacle to maximum ca- 
pacity production in the metal industries. 
This fact is emphasized by the report that 
about 25% of all steel produced this year 
will come from reclaimed steel scrap; cop- 
per scrap will make up 34% of the cop- 
per supply; 22% of the aluminum produc- 
tion and 20% of the lead production will 
be reclaimed from scrap. 

From all reperts, it seems that the collec- 
tion of scrap is not as much a problem 
as is the task of moving it towards defense 
production once it is accumulated. Begin- 
ning back in June, scrap collection drives 
were started all over the country. Late 
August and September saw increased activ- 
ities for obtaining additional scrap iron and 
steel through auto scrap drives. But the in- 
decisive steps taken in setting up scrap pri- 
Orities and price ceilings slowed up, al- 
most to a standstill, the distribution process. 

The aluminum drive was the prime ex- 
ample of this. After the 14,000,000 Ibs. of 
pots, pans, bicycles and baby carriages was 
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collected, complications arose to slow up 
the moving process. Mayor La Guardia 
planned to sell direct to the smelters at 
11.5c a lb. The smelters were agreeable 
until they discovered that only a fraction 
of the stuff they bought was aluminum. 

The falling price of aluminum retarded 
matters also. The scrap dealers held off 
for fear that similar reductions would be 
made on the price of secondary aluminum 
and that they would be squeezed between 
the buying and selling price. 


Small Business and Defense 


On Sept. 4, President Roosevelt created 
within the OPM the Div. of Contract Dis- 
tribution in a determined effort to save small 
business units by putting them to work 
on defense. 

Up until this time small business was 
pigeon-holed in preference to established 
defense production and the more easily ac- 
cessible big business. While huge defense 
orders were way behind schedule because 
big business, in many cases, lacked some of 
the essentials, hundreds of small plants such 
as tool shops, machine shops, and die cast- 
ers, all over the country were idling down, 
scarcely moving, for lack of work. And yet 
they could have supplied many of the 
things that big business needed or were too 
busy to make themselves. 

With the creation of the Div. of Contract 
Distribution, the first definite step was 
taken toward studying the situation and 
setting up means of using the varied talents 
of small business. This will be accom- 
plished in 4 major steps: (1) By breaking 
down larger orders into smaller units and 
spreading the work among small firms; (2) 
providing assistance in relocating labor, 
where reduction of work has caused unem- 
ployment; (3) by expanding the use of 
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subcontracting for the benefit of smaller 
business enterprises; (4) by providing a 
staff of industrial and production engineers 
to formulate and execute the plans. 
Already the machinery of the new service 
is functioning. Meetings, conferences and 
clinics are being held to discuss the prob- 
lems and point the way to their solution. 
In New York City a large clinic was held 
Prime contractors were present with de- 
tailed specifications of what work they 
could sub-contract. In Chicago, a campaign 
was launched on behalf of the smal! man- 
ufacturers. Programs have been formulated 
for the conversion of plants and industries 
from civilian to defense production. It is 
hoped that the help will not come too late. 


Conservation 


A nation-wide conservation program was 
inaugurated last month when the Conserva- 
tion Bureau of OPM requested bicycle 
manufacturers to conserve material and 
man-power by simplification of design, sub- 
stitution of materials and a reduction of the 
number of models. This was the first di- 
rect action by OPM to effect savings 
throughout industry. During World War 
I, bicycle models were reduced to 3, and 
it was estimated that this made possible a 
substantial saving of steel. 

The American fire engine is destined to 
lose some of its glamour. Leading manu- 
facturers met recently with the OPM and 
decided to reduce their use of critical 
metals. The brass, aluminum, copper and 
similar metals which helped make the en- 
gine beautiful are going to be eliminated. 
The metals will be more valuable else- 
where. (But what will Fiorello say?) 

The first of the 1942 automobiles showed 
little evidence of metal shortages, at least 
on the surface. Stainless steel has replaced 
chromium-plate in some cases. Nickel still 
glitters in the trimmings. Some auto manu- 
facturers have retained their aluminum pis- 
tons and cylinders while others have sub- 
stituted cast iron. Plastics have largely re- 
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Variations in Composition Among 
Refractory Mixtures 








The vast array of refractory mixtures available for 
different applications under a great variety of condi- 
tions might indeed be confusing to a user of refrac- 
tories. This is true because almost every refractory 
mixture or combination of materials is designed hav- 
ing in mind definite ceramic, chemical, physical and 
physical-chemical factors that are necessarily involved. 


Actually, the basic or fundamental refractory 
materials available to industry are relatively few, but 
the possible desirable combinations of these few are 
very great. These fundamental materials are usually 





Good characteristics in refractory materials start at the 
electric furnace plant with careful analysis of the raw 
materials 


divided into three chemical classifications, i.e., (a) 
Acid (silicon carbide and silicious material (b) Neutral 
(chromite, alumina) and (c) Basic (magnesia). Natu- 
rally, materials in each classification show definite 
physical and chemical characteristics. Whatever 
may be their classification, combinations of two or 
more materials, with proper heat treatment, provide 
the refractories required by industry in this day of 
heavy production demand. 


a) Types of Refractories 


The user of a furnace or other high heat installation 
might procure refractories of one or more kinds, as for 
example, (a) Preformed shapes, either fired or unfired; 
(b) Dry mechanical mixtures; (c) Semi-dry mixtures; 
(d) Wet mixtures; (e) Slip mixtures (for pouring) or as 
(f) fused cast refractories. 
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Three electric furnace refractory materials—silicon carbide 
(Crystolon), fused alumina (Alundum) and white fused 
alumina (38 Alundum)—each with different 


characteristics 


Those mixtures b, c, d and e might vary from each 
other only in percentage of H,O content or they might 
have added difference like grain size and shape or in 
the type and percentage of bond. 


b) Bonding Ingredients 


Bonding characteristics in any refractory mixtire 
are extremely important. In fact, a poor selection of 
bond may render useless the highest quality of basic 
refractory. In such cases, the bond proves to be the 
weak link. 


The following kinds of bonds are in satisfactory 
use depending upon the conditions involved. 
Slip Clays 
Ball Clays 
Plastic Fireclays 
Hydraulic Cement 
Sodium Silicate 
Phosphates 
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Oxy-chlorides 





How 36 mesh Alundum refractory grains look when 
magnified 12 diameters—uniformity in both size and 
shape is evident 
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Different types of clay bonds are used to meet different 
operating conditions 


c) Burning Conditions 


The behavior of preformed refractories when being 
initially kiln fired depends upon three principal 
factors, i.e., (a) the composition; (b) the firing tem- 
perature and (c) the atmosphere in the kiln. 


Having determined the best composition, both 
physical and chemi- 
cal, of the refractory 
mixture to be used, 
the next control to 
be instituted is that 
of kiln firing which 
involves the rate of 
heating and cooling; 
the contro: of atmos- 
phere te the point 
where it is definitely 
oxidizing, or reducing 
or neutral according 
to the chemical nature 
of the material being 
fired; and finally the 
best temperature to 
mature the body 


properly. 





All these controls 


are necessary because 
The human element in grit siz- variations in one or 
ing is eliminated by the use of 
thoroughly tested screens and 
machines which guarantee 





more of these factors 
can produce variable 
results in the finished 
product. 


practically perfect seiving 
accuracy 





































d) General Applications 


All these combinations of materials and various 
production controls are necessary because there is no 
refractory which is perfect for universal application. 


In other words it is frequently necessary to make a 
‘‘compromise”’ product. First, the conditions to be 
met must be carefully analyzed and set down in the 
order of their importance. When this is done, selec- 
tion of the most suitable refractory, for best fulfillment 
of most of the demands, may necessitate the relaxing 
of desirable characteristics in some other direction. 


Such relaxing must of course be confined to the 
characteristics least important for the particular 
application. 





Refractory grains have different shapes which are brought 
out under the microscope by mearis of special lighting 


e) Metallurgical Effects 


In metallurgical operations it is many times desir- 
able to have a reducing atmosphere because of the 
possible oxidation of metals at high temperatures. So 
the metallurgist must take into account the possibility 
of contamination of his charge in contact with the 
refractory being used. Under reducing conditions at 
high temperatures, silica is liable to be reduced to 
silicon and this would tend to add silicon to the molten 
charge when such addition is definitely undesirable. 


Under other conditions, carbon may be added to the 
molten charge. In fact, a variety of impurities may 
contaminate the molten material unless the selection 
of the refractory is very carefully made. 
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placed zinc, chromium-plate and steel on 
the inside trimmings. 

The big conservation of metals and alloys 
will come from the 32.2% curtailment of 
auto production from Aug. through Dec. 
this year. [For engineering data on sub- 
stitutions in the automotive industries, see 
the digest "Metal Supplies and Substitutes’ 
on p. 620 of this issue.) 

The A. S. T. M. is undertaking a series 
of investigations looking for a possible re- 
duction in aluminum content from about 
4% to about 1.5-2.0% in zinc-base alloy 
die castings. Investigations of this sort are 
essential to savings in virgin metals. Real 
conservation is more than a substitution 
process or the discontinued use of scarce 


materials in non-essential industries. Some 
of the greatest savings can be effected by 
wise and efficient alloying methods. 


Steel 


The year-old controversy over the ade- 
quacy of the nation’s steel-making facilities 
appeared to be settled when the OPM de- 
cided to increase the steel making capacity 
of this country 10,000,000 tons a year. But 
most of the steel companies have requested, 
not new self-contained steel plants but im- 
provements of existing facilities so that 
they will be able to operate at full capacity 
next year. 

Besides this snag, it is a commonly held 
opinion that a “10-million ton” steel ex- 


Special High Grade 





9999-7. ZINC 


To producers and users of zinc die castings, we 
say simply this: Specify Anaconda Electric, for you 
may be sure that every slab is of uniform high 
purity. Electrolytic refining does it. ssese 


Shipping Point: Great Falls or Anaconda, Montana 


ANACONDA SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Company 
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pansion could not possibly produce 10 mil- 

lion more tons of steel a year for some B} 
time because the extra raw material required 

(including over 4 million tons of steel it- 

self) to feed such an expansion cannot be 

supplied for two years. 


Although the OPM on July 23rd an- / 
nounced the proposal to increase pig-iron 
production capacity by 6.5 million net tons clo: 


a year, by now contracts for only 1/3 of 


the program have been executed. Sixteen wit 
Great Lakes ore carriers will be necessary on] 
to move the additional iron ore required. 
These will be finished at the earliest by ! 
1943. 
So the problem of steel capacity expan- Re 
sion is still unsolved. va 
flo 
Bending Presses ns 


The Steelweld Machinery Div. of Cleve- 
land Crane & Engineering Co., Wickliffe, ch 
Ohio, announced recently that their bend- 
ing presses were furnished with a ram 
tapering mechanism that makes possible a 
new field of applications. 

The tapering mechanism enables making 
conical sections without the use of special 
dies. The work can now be done wit! 
standard bending dies. 

Tapering the ram is extremely simple. | 
is only necessary to operate the ram-tape 
ing lever, which disengages the ram clutc! 
This permits operation of the right-han 
ram screw only, which raises or lowers th: 
right end of the ram, thus producing tape 
ing. Either end of the ram can be taperc 
as much as 4 in. per ft. length of bed 

There are no bolts to loosen or tight 
The ram swivels on trunions in the sli 
so there is no cramping on guides or be 
ings. 
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Stainless-Clad Steel 


By substituting stainless-clad steel 
solid stainless, savings were made of 35‘ 
in material costs and 80% in the amou 
of chromium and nickel required in t! 
flanged and dished heads shown in the a 
companying photograph, it was pointed o 
by Jessop Steel Co., Washington, Pa. 
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These 108 in. diam., A. S. M. E. cede ; 
heads were fabricated by hot spinning in 

the plant of Lukens Steel Co., at Coates- 1 
ville, Pa. The savings in chromium and 


nickel are particularly significant in view 
of the fact that these strategic materials 
are now on the priority list. 


(MORE NEWS ON P. 520) 
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BRISTOL’S PYROMASTER HELPS MAKE 
TUNGSTEN RECOVERY PROFITABLE 


A large metallurgical process plant found that with Pyromaster’s 













close pH control they could recover tungsten from process tailings 
with profit — although this precious defense metal constituted 
only a fraction of a percent of the rejected tailings. 


A Bristol Controlling Pyromaster of the automatic Free-Vane 
Reset type, with a chart range of 6-13 pH, was used to hold pH 
yalue at proper point in conditioning the material for a selective 
flotation process. Despite the fact that the presence of several 
variables had the effect of a sustained load change, pH did not 
change over 1/10 of a point, and then only for five minutes. 


Air-operated Free-Vane control was chosen to obtain adjustable 
throttling range and rate of reset, and because it is rugged, trouble- 
free and immune to vibration. 
Write for detailed data. 

















FORGING REJECTS TO MINIMUM 


Only the slightest variation once in a while, hardly any 
rejects — that’s the record of a Pyromaster-controlled roller 
hearth forging anneal furnace used for normalizing alloyed 
Steel parts for a low-priced car and annealing spanner 
wrenches for a mail-order house, bothin tremendous volume. 

A Pyromaster controls each of three heating stages, vary- 
ing from 700° F. to 1825° F. — holds each stage to the pre- 
cise temperature for the precise time by manipulating gas 
fuel valves. Eliminates waste of materials, operating 
media, time and gas. 

Full details of this system, and 
Pyromaster Bulletin 507, available 
on request to 114 Bristol Road, 
Waterbury, Connecticut. 
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PYROMASTER CHECKS HEAT WASTE 





ON PRODUCER GAS MACHINES 


Used to control fuel bed depth in producer gas 
machines, Bristol’s Pyromaster recovers the maxi- 
mum amount of heat from hot gases and auto- 
matically shuts off or starts up the fuel feeder when | 
temperature varies from desired degree. Holds L | 
temperature at point. of greatest operating | 
efficiency at all times. 

Write for Bulletin 507 
and for installation data. 





























Welding Equipment 


The welding equipment manufacturers 
are designing at the present time with the 
thought of faster production most prom- 
inently in mind. During the past month, 
two companies have added to their line of 
resistance and arc welders as well as to 
their auxiliary welding equipment. 


High-Speed Welding 


For speeding-up production, the Progres- 
sive Welder Co., Detroit, recently brought 
out two welders, one for 


new resistance 


the ammunition industry and another for 
field 


Cases for transporting loaded 25-lb. shell, 


the automotive 
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PROVED AT All THREE CRITICAL POINTS 


@N IN THE STEEL PLANT 
©@N IN your PRODUCTION 


CaN IN PRODUCT PERFORMA 


It is not enough to prove the 
quality of the bar, billet or slab 
at the Andrews plant in the lab- 
oratory. That is but the initial 
test. The second is equally im- 
portant—how Andrews steel acts 
under your production processes 
and methods, and how well it fits 
into the requirements of your 
product. The third, performance, 
is the vital trial ground. This is 
the most critical and exacting of 
all, where your product must 
demonstrate its ability to give 
trouble-free, dependable, day-in 
and day-out service. 








ready for firing, are now being assembly- 
welded in at least one plant at a rate of 180 
complete cases per hr. With 24 welds per 
case, 4,320 welds are made per hr. Assem- 
bly specifications call for unusually close 
tolerances for this type of work, to hold 
the shell securely and permit stacking of 
cases for transportation. 

The welding machine, designed for this 
operation, is equipped with a power-clamp- 
ing fixture to facilitate loading and un- 
loading. The parts for the case are 
dropped over and into the locating fixture, 
which also forms one of the electrodes. 

A lever is pulled down and plates come 
work 


the parts securely in the fixture and against 


against the under power, clamping 











Andrews steel is manufactured with 
this third great test in mind. That is 


why so many Andrews customers find 
it to their advantage to standardize 
on Andrews steel—and enjoy the 
benefits of triple-proved quality at 
all three critical points—in the steel 
plant—in your production—in the 
hands of the consumer. 


THE NEWPORT ROLLING MI 
THE GLOBE IRON ROOFING & CORRUGATING CO 


COMPANY 


ANDREWS PRODUCTS IN BASIC OPEN-HEARTH CARBON AND ALLOY STEEL: 


Bars @ Plates @ Universal Mill Plates ® 
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Sheet Bars @ Billets @© Blooms @ Slabs 


the inner electrodes. The 24 welding gun 
units then move in against the work, and 
the welding cycle starts. On completion 
of the welds, the points move away from 
the work, the clamps are retracted by re- 
versing the lever, and the assembled case 
is removed. 

Operation is completely automatic from 
the moment the clamping action is started, 
until the case is ready for removal. 

The job of spot welding a wheel hous- 
ing to the rear quarter panel of an auto- 
motive body is being done by the welding 
unit shown in the accompanying photo- 
graph. Thirty-six hundred 
can be made. 


welds an hr. 
The complete cycle of the 
unit requires only 40 sec., including the 
time for loading and unloading the fix- 
ture, bringing the points down against the 
work, and going through the welding cycle, 
2 welds at a time. 

Besides these 2 stationary units, the same 
company has announced a line of portable 
welding machines with built-in transform- 
ers designed for suspension from mono- 
rails, etc. They have particular advantages 
in such applications as: 

1. Spot welding of large units requiring 
clearance from the ground under the 
welding arms, or of heavy units. 

2. Spot welding of parts on a conveyor. 
3. Spot welding assemblies in several jigs 


in one department, requiring move- 
ment of the welding equipment. 
4. Pinch welding of spots not easily 


accessible with gun type welders due 
to throat limitations. 

. Jobs which can be handled most ef- 
fectively by a unit suspended from a 
swinging or traveling crane. 


un 


In effect, the new welding machines a: 
a cross between ‘‘pedestal’’ and gun wel 





ers. Like welding guns, they may b« 
moved or swung around .to bring the gun 
to the work, reducing work handling. Like 
pedestal welders, they have rigid arms with 
a high degree of throat depth, and the 
higher degree of efficiency going with the 
eliminating of secondary cables. 


Aircraft Arc Welder 


Hobart Brothers Co., Troy, Ohio, has in- 
troduced a specially designed arc welder 
for aircraft construction purposes. Al- 
though it embodies the same design and 
operating speed (only 1750 r.p.m.) as 
other Hobart multi-range arc welders, it 
has been modified to give the “quick, hot 
start” necessary to success in welding light 
gage alloy tubular members in airplane con- 
struction. It also provides a lower range 
of welding current specified from 10 to 
150 amps. at normal welding voltage. 
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Characteristics of this machine adapt it 
to the welding of light gage metals that 
are weldable by the electric arc—especially 
the welding of X-4130 chromium-molyb- 
denum steel on aircraft engine mounts. 
This type of welder has also been used in 
a large ship yard where stainless steel trim- 
ming bands 0.030 in. in thickness were 
welded during installation of several ships’ 
galley equipment. 

The machine welds especialy well with 
coated electrodes of 1/32-in. to 5/32-in. 
size, without burning through, and with 
steady progress along the seam due to the 
“soft arc’’ that “hangs on’ even under low 
current conditions. 


Welding Machine Trailer 


\ new four-wheeled, light-weight, pneu- 
matic-tired trailer for mounting all Hobart 
electric drive welders is announced by Ho- 
bart Brothers Co., Troy, Ohio. Portability 
makes this new welder useful for hurry-up 
trips to different parts of the plant and 
yard for emergency production, maintenance 
and repair work. 

[he trailer is designed so that the mount- 
ine is easily accomplished by means of 
{ ts in the frame of the trailer, which 
r with 4 holes in the legs of the 


we g machine. Unit is easily moved by 
ha by virtue of the low, underslung 
ci uction, narrow 27-in. tread and meth- 
oO balancing. Trailer is of arc-welded 
st onstruction throughout. 


Temperature Controller 


new proportional controller for appli- 
C: in which throttling control with or 
w it automatic reset is required has 
be. announced by C. J. Tagliabue Mfg. 
( Brooklyn, N. Y. 








The manufacturer reports that the new 
system of control employs only a control 
instrument and a valve mechanism, elimi- 
nating the relay detector element formerly 
required. 

The method for throttling control ac- 
complished by this instrument may be 
briefly described as follows: When the 
temperature is far below the control point, 
as in starting up, the valve will be wide 
open; as the temperature rises and enters 
the throttling zone, the valve will close 
a relay. This action prevents overshoot- 
ing as the temperature approaches a bal- 
ance between heat input and heat loss. 

_ The throttling zone can be readily ad- 
justed within wide limits according to the 
lag characteristics of the application, and 
the maximum permissible sensitivity, easily 
determined in order that the load error be 


kept within a few degrees on those models 
without reset. 
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Processing Shell Casings 


Hanson-Van W inkle-Munning Co., Mata- 
wan, N. J., has developed a new type of 
equipment for washing, pickling and rins- 
ing 20-mm. shell casings after annealing. 

The pickling unit consists of a double 
station hot sulphuric pickling tank, a spray 
rinse compartment, a cold rinse compart- 
ment and a final hot rinse compartment. 
The pickling compartment is lead-lined 
with lead coils to withstand the hot sul- 
phuric acid used. The warm rinse and 
the spray rinse compartments are also lead- 
lined, a lead coil being included for the 


warm rinse tank for heating purposes. 

The unloading hopper on the warm rinse 
tank is made of Monel metal with ¥4-in. 
perforations and suitable exhaust hoods are 
included for the hot sulphuric acid pickling 
compartment. 

Monel cylinders, 16 in. in diam. x 30 in. 
long with 14 in. perforations, gears and 
hangers made of bronze, Y% in. Monel 
heads and Y@ in. body stock are included. 
Cylinders of this size hold about 600-700 
shells. 

It is noteworthy that shell casings must 
be drawn, annealed and pickled at least 6 
times. 
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Sentry Answers Moly Again! 


A New Larger Furnace 


with Packaged ftmosphere 


For larger tools—for increased hardening capacity—use the 
new +4Y Sentry Furnace with Sentry Diamond Block Con- 
trolled Atmosphere. For all high speed steels—Molybdenum— 
Cobalt—Tungsten—this correct 
maximum hardness—No scale—No. reduction in size—No de- 
carburization. Get more production from better hardened tools. 
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neutral atmosphere means 





A full range of 
sizes for this as 
well as other 
Sentry Furnaces. 





The Sentry Company 


mOP,4-10) 550m F-- eee 





3. 






































Plastics 


Plastics are receiving more and more at- 
tention as the defense program gains im- 
petus. Here are a couple of places where 
plastics are being substituted for scarce and 
strategic metals. 


Plastic Fans 


The longest mold ever made by the plas- 
tics department of the General Electric Co. 
is being used at West Lynn, Mass., to 
produce fan blades formerly made of metals. 
The fan blades, 414 ft. long, weigh ap- 
proximately 25 Ibs. each and are used for 


cooling tower fans. Four blades are as- 


sembled on a moly cast iron hub to make 
a fan 12 ft. in diameter. 


use of metal blades. 
particularly acute in many localities where 
contact with even a small amount of salt 
water caused corrosion. 
metal blades had to be painted and baked. 
The plastic fan eliminates this difficulty. 


A molded plastic fan blade is particu- 


larly important at this time because of the 
need of metals formerly used, such as alum- 
inum and magnesium, for defense. 


The new plastic blade is lighter than 


the metal blades it replaces, but is of about 
equal strength. 


Corrosion was the chief trouble in the 
This problem was 


To offset this, the 


NEW BULLETIN 
ON REFRACTORY 


INSULATING CONCRETE 





Tells how to get insulating efficiency 
with a refractory material that’s adaptable — 
economical—and quickly available today! 





IR industrial furnace operators, 

Refractory Insulating Concrete 
made with LUMNITE offers an easy, 
quick solution for construction and 
maintenance work. Materials for it 
—both LUMNITE and aggregates— 
can be obtained quickly in all indus- 
trial areas. 

This timely bulletin is filled with 
specific facts you will want to keep 
for ready reference. It tells of the 
adaptability and low cost of Refrac- 
tory Insulating Concrete for furnace 
arches, walls and linings. It explains 
the speed and ease of installation. 
It describes economical methods of 


ee 
ie 


LUMNITE 
MNIT 


W« 
oo " 
mt 

ws 





Atlas LUMNITE Cement Company 

(United States Steel Corp. Subsidiary) 
Dept. 
Chrysler Building, New York City 


Send me Bulletin on Refractory 
INSULATING Concrete! 


Name 
Company 


Address 


construction and maintenance. Here 
is some of the information this new 
bulletin contains: 

1. Types of aggregates and proportions 


. of mix for Refractory Insulating Con- 


crete; 

2. Physical and thermal properties of 

Refractory Insulating Concrete; 

3. Details on Insulating Concrete back- 

up and insulating over-coats; 

4. Six full-page charts showing heat loss 

and cold-face wall temperatures of fur- 

naces operating from 250°F. to 2560°F. 
Fill out and mail the coupon today. 

It will pay you to find out about Re- 

fractory Insulating Concrete made 

with LUMNITE. 
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Another advantage, which is expected to 
result in an increase in efficiency, is that 
the plastic blades have the theoretically ex- 
act surface which is smooth, due to the fact 
that they are made from a mold. 


Plastic Hammer Heads 


Hammers with heads of cellulose nitrate 
plastic now are used extensively by pewter- 
smiths, silversmiths, tinsmiths, mechanics, 
craftsmen, woodworkers, machinists and 
metal workers of all types, according to 
E. I. du Pont de Nemours & Co., Inc., 
Wilmington, Del. 

These hammers outwore and outlasted 
wooden, rubber, fiber and other types of 
soft mallets in a series of tests by manu- 
facturers. Plastic heads, these tests showed. 
do not chip or break and do not mark sil 
ver, gold, pewter, brass, copper, aluminum 
or similar metals. 

Transparent and clean, plastic heads are 
said not to absorb water, oil or grease and 
not to deteriorate with age. A pin runs 
through the head to hold it securely to a 
wooden handle, thereby minimizing the 
danger of the head flying off the handle 
from the force of the blow. 


Metals and Plastics Lectures 


In order to assist industrial designers, en 
gineers, architects, manufacturers and « 
tractors in meeting some of the probleins 
created by the national defense prog: 
New York University has scheduled a s 
of 15 weekly lectures on modern metals 
and plastics which began September 24rd 

In these lectures, experts will discuss 
ways in which the more available mate: : ls 
may be substituted for others, which 
become more difficult to obtain. 

The speakers will include W. L. Mec:ill 
and R. V. Boyer of General Electric 
Milton Male of U. S. Steel Corp.; Ff. L, 
LaQue and J. W. Sands of Internati: nal 
Nickel Co.; N. E. Woldman of Be: dix 
Aviation Corp.; and C. T. O’Conno. of 
Durez Plastics & Chemicals, Inc. Prof«.sor 
Albert C. Schweizer of New York | 
will act as coordinator of the course. 


i 
’ 


@ Substitution of non-essential composition 
metal for aluminum foil has been an- 
nounced by Reynolds Metals Co., Richmond, 
Va. The new composition metal is used 
largely for packaging food products. 


FREE SERVICE DEPARTMENT 


Replies to box numbers should be aa- 
dressed care of METALS AND ALLOYS, 
330 W. 42nd. St., New York. 


HELP WANTED:—Salesmen: New special 
alloys. High-class repeat business with defense 
industries. Territories open—N. - o ge 
Conn., Phila.. N. Indiana, Calif. W. V4 
Seattle. Attractive commission. Introduced 
hard workers with technical background (give 
details). Box MA-27. 


HELP WANTED :—Young chemical or metal- 
lurgical engineer for technical sales develop- 
ment work. Midwest location. _ Experience 
preferred but not essential. Box MA-28. 
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Automatic Temperature Indicator 


Where a large number of thermocouple 
temperature readings are to be taken, Leeds 
& Northrup Co., Philadelphia, recommends 
the use of an automatic indicator, which 
does the job in minimum time and requires 
less skill on the part of the operator. 

As many as 50 couples can be used with 
one instrument. All are individually con- 
nected to toggle-switches on the indicator 
front. To read a couple's temperature, the 
operator throws the switch and a pointer 
moves automatically to the correct scale 
position. 

There are no dials to turn or galvanom- 
eter to watch—the instrument automati- 
cally performs these operations, leaving the 
operator free to make notations. 


Metal Marking Tool 


A new tool, which can be used handily 
for engraving, cutting, hammexing, or carv- 
ing on meal, has been announced by Bar- 
gess Handicraft Supplies, Chicago. The 
tool makes 7,200 strokes per min., with 
stroke adjustable up to ¥% in. 

(he chuck is designed to grip a large 
varicty of engraving needles, cutting knives, 
gauges and hammers. Special fittings, such 
as Jepth gauges, etc., make it usable for 
bot) craft work and production. 

tool can be used to engrave an 


idevtification on machines or parts; tools 
can be permanently marked; and rapid en- 
gra\ing of instrument panels and dials can 


be .ccomplished. 


Bonderizing Large Metal Products 


! cilities to bonderize large metal en- 
clos.res for switchgear and electrical con- 
trol have recently been put into service at 
the | ast Pittsburgh works of Westinghouse 
Ele. & Mfg. Co. Result is a reduction in 
hanuling of these units and a large saving 
in {ime required for the bonderizing proc- 
ess 


Formerly, the enclosures had to be bon- 
derized in sections and then welded to- 
gether. The welding operation destroyed 
the bonderized surface, making a very un- 
Satisfactory paint base. Reversing the se- 
quence has eliminated this undesirable fea- 
ture and has also saved much time and 
handling in the manufacture of these units. 

The photograph shows a completely 
welded enclosure being lowered into the 
first of 5 tanks used in the bonderizing 
Process. Here the unit is washed in hot 


alkaline solution before being rinsed in hot 
water. 
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Test for Cracks in Crankshafts vided particles of magnetic iron oxide. Any 
cracks or discontinuities in the metal will 
set up magnetic poles, which, while very 
slight, are strong enough to attract and hold 
the ironoxide particles, thereby outlining 
a crack that may ordinarily be invisible to 
the naked eye. 

This test is made each time a shaft is 
removed from a punch-press for any rea- 
son, as a punch-press crankshaft is sub- 
jected to tremendous strain in operation. 
One large company recently tested a group 
of 43 crankshafts, using this method, and 
found that 14 of them were cracked and 
required replacement. 


Power presses, recognized as one of the 
most hazardous groups of industrial ma- 
chines, are given careful periodic tests at 
the General Electric Co.’s Schenectady 
works. A valuable test is the magnetic 
test to which punch-press crankshafts are 
subjected. 

The magnetic test consists of magnetiz- 
ing the shaft, making the direction of the 
flux longitudinal so that it will intercept 
any possible cracks at right angles. While 
magnetized, the shaft is sprayed with kero- 
sene, which has in suspension finely di- 
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Industry goes all out for 
AMCO Dit Furnaces 


When introduced four years ago, AMCO Pits 
established new production, fuel, maintenance 
and other unprecedented records for ingot- 
heating. 

Today, because of continued refinements 
and improvements, AMCO Pits provide even 


greater over-all economies = * * * « 
PLUS 10% further increase in production. 


WH. Amsven-Monton Company 


FULTON. BUILDING : PITTSBURGH, PA 
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Heat-Treating Furnaces 


Furnaces for heat-treating are constantly 
being improved, both in design and con- 
struction. The metallurgical engineer is 
endlessly alert for innovations that will do 
his work faster, better and more economi- 
cally. 


Rolling Tube Furnace 


One of the most important functions of 
industrial furnaces is to heat uniformly. 
Lee Wilson Sales Corp., Cleveland, has 
developed a furnace for heating rollable ob- 
jects which, it is said, possesses a high 
degree of heat uniformity. 

The heating elements and conveyor of 


the furnace are one and the same. They 
consist of alloy heat resisting tubes rotated 
close together on a slight incline (adjust- 
able) into which gas is fired at one end, 
the same as any conventional radiant tube. 

The material to be heated such as pro- 
jectiles, stud bolts, piston pins, brass ex- 
trusion slugs and any other rollable objects 
are delivered by magazine pusher feed or 
hand feed into the grooves between the 
heater-conveyor rolls and rotated quite 
rapidly as they progress slowly through the 
heating chamber, the rate of travel depend- 
ing on the angle of inclination of the fur- 
nace toward the discharge end. 

At the discharge end the rolls taper ta 
allow sufficient space between them for the 


36’ x 36° DRINOX ANNEALING FURNACE 


The first to build ATMOSPHERE furnaces in America 


Builders of non-oxidizing 
Electric Furnaces 


@ FORGING AND 
@ WET TYPE BR 
@ SHIP PLATE A 


Gas, Oil, and 


for: 

HEAT TREATING 
IGHT ANNEALING 
ND ANGLE HEATING 


@ STRESS RELIEVING 


@ PORTABLE RIV 


ET HEATERS (ELECTRIC) 


Write for Data and Bulletins 


Charles F. Kenworthy, Inc. 


Waterbury, Conn. 












material to drop through sealed chutes to 
the quench tank. 

The advantages of this method of heating 
are: (a) The furnace chamber is small in 
cross section and sealed off from the prod- 
ucts of combustion and the outside air so 
that “‘protective’’ atmospheres can be ad. 
mitted and surround the material as it 
travels through the furnace. 

(b) The material being heated is rotated 
rapidly as it travels slowly endwise and js 
in direct contact with the radiant heating 
and conveyor tubes so that it heats rapidly 
and uniformly. 

(c) The capacity of the furnace is in 
proportion to the number of roller tubes 
side by side, these being of standardized 
diameter and length and easily added by 
units in the original design. 


Controlled Atmos phere Pit Furnace 


Following up the introduction of an ex 
tra-deep controlled atmosphere pit type fur- 
nace, Sentry Co., Foxboro, Mass., has re 
cently brought out a smaller size in a sim 
ilar unit. 

Shorter tools or tools that require th 
hardening of a short end only can now be 
handled in a vertical position to eliminate 
any tendency to warp or to change s! 
when being heated. The atmosphere | 
duced is the correct neutral atmosphe: ! 
alloys of molybdenum, cobalt or tungsten 
high speed steels. 

The furnace has a maximum satin; 

16 kw. with a normal operating cons 
tion of 4-8 kw. per hr. Heating time 

cold to 2350 deg. F. is 1 hr. The 
shell is of rugged design, and construc'ion 
and the furnace is amply insulated fo: 
deg. F. operation. 

Heating elements spaced alongside he 
muffle provide uniform muffle tempera ure. 
Shielded electrical terminals of a pate ted 


air-cooled design eliminate the necessit\ for 
a water-cooled terminal system. 

The electrical design permits direc i- 
nection to either 110 v. or 220 vy. : ly 


without the use of a transformer. 


Annealing Furnace 
A modern, 24-ft. annealing furnace has 


recently been installed by Jos. T. Ryerson & 
Son, Inc., Chicago, for annealing their stock 
steel products after they have been fiame 
cut. Usually it is not necessary to anneal 
after flame cutting. However, with some 
types of steel, occasionally in the case of 
plates, and in some situations this is desir- 
able. 

Though 24 ft.*long, the furnace can be 
divided into 3 sections. Each of the 3 fur- 
maces may be used as a separate unit, mak- 
ing possible a prompt annealing service. 
The furnace has a structural steel frame- 
work and is lined with a special heat re- 
sisting material. It is crane-served and so 
situated that steel to be annealed can be 
quickly transported to the furnace from 
any part of the plant. The furnace is gas 
fired. 

The annealing process most frequently 
used consists of cooling the steel very slow- 
ly, from a temperature slightly above its 
upper critical point. Control of the tem- 
perature, length of time in which the steel 
is held at various temperature, and rate of 
cooling are all extremely important in as- 
suring the desired results. 


METALS AND ALLOYS 

















Manganese Production Increase 


Definite assurance of a possibility of 
greatly increased manganese production 
from domestic sources came from a report 
that the Bur. of Mines has been success- 
ful in producing concentrates with high 
manganese content ores from the low-grade 
deposits in the Las Vegas (Nev.) area. 

The first unit of the comprehensive group 
of pilot plants built by the Bur. of Mines 
at Boulder City, Nev. under a defense ap- 
propriation has started operations. A test 
run just concluded has demonstrated defi- 
nitely the applicability of a process de- 
veloped in the Bureau laboratories for sup- 
plying a portion of the defense require- 
ments of manganese from domestic sources. 

Manganese is one of the most vital stra- 
tegic metals as far as this country is con- 
cerned, the Bureau pointed out, because 
about 1214 Ibs. are needed for the produc- 


tion of every short ton of steel, and be- 

cause substitution would be difficult. The 

United States produces only about 3% of 

its total needs of this ore, the remainder 
ning from abroad. 


Shell Forging Machine 


four-stage completely automatic con- 
yus-operation shell forging machine de- 
ed to produce from 240 to 300 finish- 
vn 90 mm. shell forgings per hr.— 
ctly from hot steel billets—is an- 
iced by Clearing Machine Corp., Chi- 


iminating manual handling of the shell 
ing from the placing of the hot billet 
he de-scaler until the finished drawn 
ing is ejected onto a cooling conveyor, 
new machine requires less men to 
ate while producing from 3 to 5 times 
nany shell per hr. as on conventional 
tting machines. 





In addition to combining in one auto- 
matic machine operations frequently per- 
formed separately, the new forging ma- 
chine embodies a number of other inno- 
vations including a rotary indexing die 
table, self-aligning punches and mandrel 
with automatic stripping, combination roller 
and ring dies for final drawing of the shell, 
automatic cooling of the punches and man- 
drel between each operation, and an auto- 
matic lubricating system for dies and 
punches designed for use of the new shell 
forging lubricants containing “dag” colloi- 
dal graphite now being made available na- 
tionally by major oil companies. 

In the new press, a steel billet is con- 
verted into a finish-drawn shell in 4 opera- 
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* tions, as shown in the illustration. 
: first operation, the billet is slightly upset 


In the 


to fit it firmly in the die and at the same 
time is lightly pierced. In the second, 
piercing is continued and the billet is 
changed from a square to a round form. 
In the third, piercing of the cavity is com- 
pleted. The fourth operation consists of 
drawing the shell. 

All three piercing operations take place 
without the work being removed from the 
die in the rotary indexing table. Following 
piercing, the work is automatically trans- 
ferred from the die table to the drawing 
dies by means of a transfer carrier. 





Geared up to 
America s 
Defense 
Program 

and RIGHT on 


the job...always! 








Clean Non-Ferrous Cast- 
ings—retain original color 
and finish 
DREISBACH PATENT TYPE 
Sand—Grit or Shot 
AIR BLAST BARREL 


Compressed AIR BLAST eliminates 
high upkeep cost. Screened and 
winnowed abrasive  recirculates 
through nozzles inside of the bar- 
rel. POSITIVE BLAST CONTROL. 
A complete unit, requiring no sep- 
arate generator or tank. All-steel, 
electric-welded construction. Cleans 
and finishes in one operation. 
Write for Bulletin “SW” today. 
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A Mill that reclaims ALL 
Metal from Slag, Cinders, 
Skimmings and Sweepings 
—at a cost of only hc a lb.! 















Largest Magnetic Pulley 


Dings Magnetic Separator Co. announced 
recently the construction of a huge magnetic 
pulley, 48 in. in diam. and 63-in. face 
width. This, the manufacturer said, is the 
largest commercial magnet ever built. It 
will be applied as a magnetic head pulley 
in a coal conveyor belt, for the automatic 
extraction of tramp iron. 


The separator has a total weight of 18,- 
000 Ibs. 5,900 lbs. of copper magnet wire 
was used. Coil covers and end rings are 
constructed of bronze. The weight of 
bronze used was over 1,800 lbs. 








All metal is “precious metal’ these 
days ... don't waste it! You can mill 
and concentrate clean metal from 
“waste” in one operation ... with one 
operator... with a 


DREISBACH METAL 
RECLAIMING MILL 


Make that scrap pile yield you a profit! 
This mill will show you an annual re- 
turn on investment of from 70% 
to 150%. 4 sizes: meet the de- 
mands of small foundry to smel- 
ter. Detailed recommendations 
with costs without obligation. 


Write for 
Bulletin ‘“‘M-1" 








CONTINUOUS SERVICE FOR 31 YEARS 





527 Fifth Avenue 
New York, WN. Y. 





DREISBACH ENGINEERING CORPORATION 


45 Warburton Avenue 
Yonkers, N. Y. 






































Time Control 


A new time delay relay particularly con- 
venient for such applications as setting 
heat-treating cycles and as an automatic 
switch-off for X-ray units is being marketed 
by Eagle Signal Corp., Moline, Ill. 

The relay possesses a 4-in. diam. clock 
face dial and time set pointer for conven- 
ience in making timing adjustments. It 
also has its own cycle initiating push 
button, which is locaed in the center of 
the time set adjusting knob. 

One of the features of the device is that 
time settings remain fixed for repeated 
time intervals until the time set knob is 
turned to a new setting. 
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CUTTING 
COMPOUND 


Develomed Especially 
for 


CARBIDE 
and other 


VERY HIGH SPEED 


CUTTING TOOLS 


HE rapidly increasing use 

of carbide and other high 
speed tools emphasizes the 
immediate importance of this 


original type of cutting fluid. 
STUART’S SOLVOL Liquid Cut- 
ting Compound was developed es- 


The FIRST 


Henry A. Strow, formerly employed by 
the Udylite Corp. as maintenance service 
engineer, has been appointed chief chem- 
ist of MacDermid, Inc., Waterbury, Conn. 
. . . Erich Fetz is now chief metallurgist 
of C. O. Jelliff Mfg. Corp., Southport, 
Conn. 

Naaman H. Keyser has joined the re- 
search staff at Battelle Memorial Institute, 
Columbus, Ohio and has been assigned to 
metallurgical research... . L. W. Wallace 
has been appointed vice president on the 
staff of Trundle Engineering Co. He was 
formerly with Crane Company, Chicago, as 
director of engineering and research. 

















































pecially for this exact condition. Where 
operations run “too hot” for properly applied 


straight cutting oils — and where ordinary soluble 
cutting oils or soluble paste compounds fail to 
produce satisfactory finish or tool life — that’s the 


place for this original Stet Oil development. 


WIRE TODAY for working sample — FREE to any industrial con- 
cern working on defense orders. To assure proper application 
please tell us name of part, stock, machine and cutting operations. 









Visit us in Booth C-1, National Metal Congress, Philadelphia, Oct. 20-24. 











Meetings and Expositions 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, fall meeting, 
Louisville, Ky. Oct. 12-15, 1941, 


STEEL FOUNDERS SOCIETY OF AMER- 
1cA, fall meeting. Hot Springs, 
Va. Oct. 13-14, 1941. 


AMERICAN SOCIETY OF Civit EN- 


GINEERS, fall meeting. Chicago, 
Ill. Oct. 15-17, 1941. 

AMERICAN SOCIETY OF TOOL EN- 
GINEERS, semi-annual meeting. 
Toronto, Canada. Oct. 16-18, 
1941. 


AMERICAN FOUNDRYMEN’S ASSOCIA- 
TION, regional foundry conference. 
West Lafayette, Ind. Oct. 17-18, 
1941. 


AMERICAN WELDING SOCIETY, an- 
nual meeting. Philadelphia, Pa. 
Oct. 19-23, 1941. 


AMERICAN GEAR MANUFACTURERS 
ASSOCIATION, semi-annual meet 
ing. Chicago, Ill. Oct. 20-23, 
1941. 


AMERICAN INSTITUTE OF MINING « 
METALLURGICAL ENGINEERS, fal! 
meeting of Institute of Metals Div 
and Iron & Steel Div. Philade! 
phia, Pa. Oct. 20-22, 1941. 


AMERICAN GAS ASSOCIATION, a! 
nual convention. Atlantic Cit 
N. J. Oct. 20-24, 1941. 


AMERICAN SOCIETY FOR MEbETAI 
annual meeting. Philadelphia, P 
Oct. 20-24, 1941. 


NATIONAL METAL CONGRESS A? 
EXPOSITION. Convention Ha! 
Philadelphia, Pa. Oct. 20-: 
1941. 


Wire ASSOCIATION, annual meetin 
Philadelphia, Pa. Oct. 20-2 
1941. 


SociETY OF AUTOMOTIVE ENG! 
NEERS, aircraft production mec 
ing. Los Angeles, Calif. O 
30-Nov. 1, 1941. 


AMERICAN INSTITUTE OF CHEMI! 
CAL ENGINEERS, annual meeting. 
Virginia Beach, Va. Nov. 3-5, 
1941. 


AMERICAN PETROLEUM INSTITUTE, 
annual meeting. Nov. 3-7, 1941. 











, 


@ A new series of standard boring tools 
with round shanks has just been announced 
by McKenna Metals Co., Latrobe, Pa. These 
new tools have the same tool angles as 
other standard boring tools of the same 
company, a feature of which is the 12° 
positive back rake to compensate for the 
negative effect of the tool being held at 
height one-half the height of the shank 
above center. 
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Heat Treatment of Molybdenum 
High Speed Steels* 


When the OPM declared a shortage of 
tungsten last June, metallurgical engineers 
in industry as well as those connected with 
the government tackled the problem of re- 
lieving that shortage with deadly earnest. 
For defense industries needed high speed 
tools, and high speed tools required tung- 
sten. Since tungsten was running low, a 
suitable ‘alternative had to be found in a 
hurry. The obvious answer was molybde- 
num high speed steel, which had already 
proven its virtues as a high speed tool steel. 


From the special committees appointed 
by the OPM came the following report 
pertaining to the proper methods for treat- 
ing molybdenum high speed steel to pro- 
duce its highest efficiency. This report has 
already received rather wide publicity, but 
because of its extreme importance to the 
metallurgical engineering field, the most 
vital parts of it are published here. 

it should be borne in mina that where 
hardening equipment is available in which 
decarburization can be controlled, there is 


no particular problem involved in replac- 
ing the tungsten high speed steel with the 
f r molybdenum high speed steel. There 


arc differences in hardening temperatures 
an timing cycles, but the broad general 
privciples are similar. Where proper equip- 
n does not exist, the special precau- 
tic indicated below should be helpful. 


e compositions for molybdenum high 


sp..d steels as given in Table I, include 
of those steels most widely used and 
est. lished for general commercial tool ap- 
pli itions. There are additional composi- 
tio.s which are used for special applica- 
ti Since they require special heat treat- 
mit to properly handle, their use is not 
dis ussed in this practice. 


tor those who are not skilled in han- 
diiug molybdenum high speed steels and 
wh do not have decarburization under 
good control, it is recommended that at 
present they adopt the following procedure: 


(1) Use the required substitution of 
molybdenum high speed steels, selecting 
the type that will produce the best results 
and give the least trouble in working. The 
smaller tools are heat treated by shorter 


cycles and thus the general hazards are 
less. 


(2) Proceed on the basis that steels of 
Type III decarburize less than steels of 
Type I or II. In most cases, steels of Type 
III can be treated without surface protec- 
tion in the same equipment used for tung- 
sten high speed steels. 


(3) Consult with the firms from whom 
you purchase your high speed steels for 
their best advice in the light of your par- 
ticular problem. 


(4) Take steps to obtain modern, effi- 
cient hardening equipment on the premise 
that regardless of the kind of high speed 
steel being hardened, proper hardening pro- 
motes better tool life and better tool life 
in itself is a big step in conservation. 





* Prepared by @ special committee of the 
GPM :.N. I. Riots, Chairman, J. H. McCadie, 


- *% ? ’ . pF. side ; ‘ “ 
neilen, ‘Secretory. ”” vodside & J. E. Don- 
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Forging 


These steels can be forged like the tung- 
sten type but at a slightly lower temper- 
ature, see Table II]. When heating the 
molybdenum high speed steels for forging, 
they should be held in the furnace for the 
shortest time possible at the forging tem- 
perature. 


Like all types of high speed steel, large 
pieces should be preheated to 1000-1200 
deg. F. before heating to the forging tem- 
perature. 


Slightly oxidizing atmospheres are pre- 
ferred when no protective coating is used. 
No protection is necessary for ordinary 


sized forgings unless long heating cycles 
are involved. Borax is a very effective coat- 
ing but has the disadvantage of making 
the surface of the steel very slippery at the 
forging temperature so the operator should 
take due precautions. To minimize the flux- 
ing action on the furnace refractories, an 
excess of borax should be avoided. 


After forging, it is desirable to cool 
slowly to about 300 deg. F. to avoid crack- 
ing from forging strains. This can be ac- 
complished by furnace cooling or burying 
in lime, mica, or dry ashes, etc. Tools that 
have been forged should be machined or 
rough ground, after annealing, to remove 






"/ WANT THE BEST 
POSSIBLE JOB - 


( MUST HAVE A 
GOOD Ol I!" 


“THAT’S WHY | CALLED THE CITIES SERVICE 
LUBRICATION MAN IN” SAYS A. E. DAVEY, PRESIDENT 


OF ALLOY STEEL GEAR AND PINION COMPANY OF CHICAGO. 


“I’m doing a job here that 
must be perfect when it 
leaves the shop. The peo- f 
ple who get the gears are ff 
plenty critical.’’ Mr. Davey 
says further, “I don’t know 
everything about oil. That 
is why I called in the Cities 
Service Lubrication man. 
I expect him to work with 
my men to see that they get the 
oil best suited for the job.”’ 


Much work in this shop must 
meet rigid government inspection. 


FREE 
Just clip 








A. E. Davey 


All Gleason, Fellows Gear 
Shapers, Lee Bradner and 
Brown & Sharpe machines, 
are operated with Cities 
Service Lubricants. You, 
too, will find these high- 
quality fluids capable of 
doing the kind of work 
“ your customers want. 


Call us in for consultation — there 
is no charge for the service. Write 
us on your letterhead or mail the 
coupon for a copy of our booklet, 
“Metal Cutting Lubrication.” 








CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 1328, New York 


Please send me a copy of your booklet, 
**Metal Cutting Lubrication.” 


Name . 


NATE. Clr EEN a ete re DERE a 


Address... 























































TABLE I 





Compositions for Molybdenum High Speed Steels 








Type I Type II Type III 
Molybdenum-Tungsten Molybdenum- Tungsten- 
a b* Vanadium Molybdenum 
Cc .70— .85 .76— .82 .70— .90 .75— .90 
W 1.25—2.00 e - . Se) “Sere eee 5.00—6.00 
Cr 3.00—5.00 3.70—4.20 3.00—5.00 3.50—5.00 
V .90—1.50 1.05—1.35 1.50—2.25 1.25—1.75 
Mo 8.00—9.50 8.00—9.00 7.50—9.50 3.50—5.50 
Co See footnote 4.50—5.50 See footnote See footnote 














* Cobalt may be used in any of these steels in varying amounts up to 9.00% and the 


vanadium may be as high as 2.25%. When cobalt is used in Type III, this steel becomes 
susceptible to decarburization. As an illustration of the use of cobalt, Type Ib is included. 
This is steel T10 in the U. S. Navy Specification 46837, dated November 1, 1939. 

















@ 10 ELECTRODE BUYERS 





ORDER ELECTRODES WHEN YOU ORDER STEEL! 











a aden manufacturers, along 
with many others having a part in defense production, 
are faced with the problem of maintaining the prompt 
deliveries to which customers are rightfully entitled. 


Because of these conditions we earnestly urge all users 
of electrodes to order electrodes when they order 
their steel. Requirements are generally known at that 
time and by ordering without delay embarrassing 
delays due to electrode shortages may be avoided. 


The unprecedented increases in industrial production 
make it essential that welding speed be stepped up to 
the maximum. The Murex engineering department, 
with its wide experience in shop practices and welding 
procedures, will be glad to consult with you. No 
obligation. 





MUREX Game ELECTRODES 


METAL & THERMIT CORPORATION + 120 BROADWAY, NEW YORK 
ALBANY *« CHICAGO « PITTSBURGH « SO. SAN FRANCISCO e TORONTO 
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THERMIT WELDING — STANDARD FOR 40 YEARS FOR WELDING RAILS AND HEAVY EQUIPMENT 





possible surface defects and to reduce the 
amount of grinding after hardening. 


Heat Treatment 


Annealing — Like tungsten high speed 
steels, these steels should be annealed after 
forging and before hardening, or when re- 
hardening is required. Box annealing is 
always preferable. When annealing par- 
tially finished tools, and generally when 
surface protection is of prime importance, 
it is recommended that cast iron chips or 
other mild source of carbon be used for 
packing material. 

Heat slowly and uniformly to the tem- 
perature given in Table II, soak thoroughly 
and then cool slowly in the furnace. The 
steel should not be taken from the furnace 
until it is below 1000 deg. F. 

After machining and before hardening it 
may be necessary to relieve harmful ma- 
chining strains by annealing at 1150 to 
1350 deg. F. 

Hardening—The general method of hard- 
ening molybdenum high speed steels re- 
sembles that followed with 18-4-1, but the 
hardening temperatures (Table II) are 
lower and more precautions must be taken 
to avoid decarburization especially on tools 
when made from Type I or II when the 
surface is not ground after hardening. Salt 
baths and atmosphere controlled furnaces 
represent an excellent type of equipment 
for hardening molybdenum high speed steel. 
The use of coke fires or the blacksmith 


forge is not recommended for hardening 
any high speed steel, but if this type of 
equipment is all that is available, [ype 
III may be so treated if an excess Lif 
is avoided. However, simple surface pro- 
tection in such equipment is safer pr. tice 
even in the case of tungsten high - ced 
steels. 

The usual method is to preheat uni- 
formly in a separate furnace to 12° to 
1550 deg. F. and transfer to a hig! heat 
furnace maintained at the hardening ‘em- 
peratures (see Table II). 

When heated in open fire or in f ces 
without atmosphere control, these ste | do 


not sweat like 18-4-1. Consequent!;. the 
proper time in the high heat chambc: is a 
matter of experience. This time ap; roxi- 
mates that used with 18-4-1 although <''ght- 
ly longer when the lower part of the harden- 
ing range is used. Much can be |carned 
by hardening preliminary test pieces and 
checking up on the hardness fracture and 
structure. It is difficult to state exact heat- 
ing time as this is affected by temperature, 
type of furnace, size and shape, and fur- 
nace atmosphere, 

Rate of heat transfer is most rapid im 
salt baths, and slowest in controlled at- 
mosphere furnaces with high carbon mon- 
oxide content. 

Quenching—Quench the tool in oil, air 
or molten bath. To reduce the possibility 
of breakage and undue distortion in intri- 
cately shaped tools, it is advisable to 
quench in a molten bath at approximately 
1100 deg. F. The tool may be quenched 
in oil and removed while still red or at 
approximately 1100 deg. F. The tool is 
then cooled in air to room temperature and 
tempered immediately to avoid cracking. 

Straightening — When straightening is 
necessary, it should be done after quench- 
ing and before cooling to room temper 
ature prior to tempering. 
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Tempering—Reheat slowly and uniformly TABLE II 
to 950-1100 deg. F. For general work, 
1050 deg. F. is most common. Hold at 
temperature at least 1 hr. Two hrs. is a 





Heat Treatment of Molybdenum High Speed Steels 

















better safe minimum and 4 hrs. is maxi- Tyee I Type IT Type III 
mum. The time and temperature depend on Molybdenum-Tungsten | Molybdenum-Vanadium | Tungsten-Molybdenum 
the hardness and toughness required. a and b 
tools are subjected to more or less Forging 1850—2000°F. 1850—2000° F. 1900—2050° F. 
Where ltipl sibs r Not below 1600°F. 1600°F. 1600°F. 
shock, multiple temperings are suggested. Annealing 1450—1550°F. 1450-1550°F. 1450-1550°F. 
: * Strain Relief 1150—1350°F. 1150—-1350°F. 1150-1350°F. 
Salt Bath Furnaces Preheating 1250-1500°F. 1250—-1500°F. 1250-1550°F. 
. . i 2150-—2250°F. 2150—2250°F. 2175-—2275°F. 
As already mentioned, the electric salt a tigers mY oi so_aane er 2150-2250°F. 
bath when properly controlled eliminates Tempering 950-1100°F, 950-1100°F. 950-1100°F. 
decarburization and is satisfactory for all 








types of molybdenum high speed steels. Under similar sengieent Syne b requires . slightly nigher hardening heat than Ws » 
ns general, immersed electrode furnaces Re, ee . — range should be used for the large sections and the 

are being used where there is sufficient pro- 

duction to keep furnaces operating at a 

reasonable capacity. There are on the mar- 

ket today several types of immersed elec- 


trode salt bath furnaces and several types — 

of salt baths. As a guide to those who are 

considering purchasing or installing such to 
equipment, it is recommended that the se- 


lection of this equipment be made to suit METALLURGICAL CONTROL SPECIMENS 


their own production requirements from 


the equipment recommended. GROUND — POLISH ED 


| 


immersed electrodes generate heat 


directly in the molten salt bath itself by in O N F Operation 
the clectrical resistance of the bath mate- 
















































rial. and produce a positive circulation of . 

th th, due to the internal stirring action with O N F M a te h | n cC 

Ca by the electrical flow between the , be 

ele les. This stirring action increases e This JARRETT METALLURGICAL POLISHING MACHINE will polish 
| the speed of heating and eliminates local up to six—1'4” mountings at a single run—and within a few minutes 
| ove: cating thus aiding close temperature operating time! No technical knowledge is required for operation . . . 

con l, which is always advantageous. A Specimen uniformity of exceptionally high quality is obtained by the 

pro: rly selected and maintained salt beth “Grind-Polishing” action of special stone and prepared laps which per- 
| pt ts scaling or oxidation of the work, mit flat, highly polished sur- 
an ;o when properly controlled prevents f f 5 wpa 
sul decarburization. aces for microscopic € ¥ 

[> carburization or pitting in the high ation. 

hea .alt bath is usually caused by the pres- The Jarrett Technique of prepar- 
enc. of oxides. However, the manufactur- ing Metallurgical Specimens con- 
' ers .{ salt baths supply a neutral bath con- 


sists of these three brief steps: 
taining a suitable deoxidizer or rectifier for 


the >bath, which is sufficient to keep the 












































1. Proper cutting of the specimen 
: bat!: free from oxides under normal oper- so that further preparation prior to 
. atine conditions. mounting is eliminated. 
here 0 selhaaiee palleeitiine tale tes S-Tho tally tet. speciintn |b 
» : mounted in Bakelite or in one of the | 
: not been added, it becomes necessary to new prepared mounting rings—fur- 
‘ make supplementary additions of rectifier ther preparation for polishing is un- 
“ ~ rial — by the manufacturer. necessary. 
‘hese manufacturers will supply informa- : : 
: tion as to procedure for siaaie chemical 3. Specimen is ground and polished 
me : , simultaneously using the standard 
d control to maintain the salt bath in a suit- technique established for the ma- 
t. able condition. chine. 
. T he recommended temperatures for hard- | 
[- ening in the salt baths of molybdenum high Write today for our catalog which | 
speed steels have been given in Table II. fully describes this improved polish- 
m Briefly, the procedure is as follows: we 
t. A. Clean work free from scale, rust, oil, 
*: grease and moisture. Use either solvent de- 
greaser or suitable alkaline cleaner, fol- | 
it lowed by a clean hot water rinse, and thor- | 
ty cugh drying. Every precaution must be | 
‘ taken to prevent moisture on tools going 
to into the salt, as wet tools may cause a 
ly steam explosion, burning the operator. 
os B. Immerse in preheat salt bath, tem- 
at perature 1500-1550 deg. F. Allow sufficient 
ie time for work to reach temperature of bath. 
rd C. Transfer to high heat salt bath. Tem- TRACYC.JARRE | | 
perature 2150-2250 deg. F. Allow sufficient 
is time for work to reach temperature of bath, P. O. Box 3155 
7 opa ire? Fs appre ag see, og CATONSVILLE, MD. 
cme W. J. Levy & J. E. Donnellan, Metallurgical Polishing Equipment 
‘$s OCTOBER, 1941 529 | 
| 























‘ plus proper soaking time at temperature. 

D. Transfer to quench bath. Temper- 
ature 1100-1200 deg. F. Allow sufficient 
time to cool to bath temperature. Two to 
5 minutes will suffice, depending upon size. 
Remove from salt bath and cool in air or 
oil. Quenching in oil is not recommended 
for work of intricate design or work where 
distortion is apt to occur. 

E. After work has cooled to room tem- 
perature, wash off all adhering salts in a 
hot alkaline cleaner. If the work is to be 
tempered in a furnace (air atmosphere), 
the work should be shot or sand blasted 
or cleaned by other methods, to insure re- 
moval of all adhering salts. If this is not 
done, the salt will attack the work during 


the tempering. If a salt bath is used for 
tempering, the work need only be cleaned 
in a hot alkaline solution or hot water. 

The effects of salt bath hardening are as 
follows: 

A. The molybdenum high speed steels 
when hardened in salt baths are entirely 
surrounded by neutral molten salt. A salt 
film is retained on the tool throughout the 
hardening procedure, thus preventing de- 
carburization or scaling. 

B. The salt bath hardening method pro- 
vides uniform heating; and this generally 
results in less distortion. All sections of 
intricately shaped tools are uniformly heated 
by this method. The salt bath permits se- 
lective hardening. 
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Radium detects defects in castings. 
Radium is best for weld inspection. 
Radium is easily portable. 

Radium is inexpensive. ... New low rates. 
Radium is available for sale or rental. 


Canada: Largest Producer of Radium in the World! 
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C. When a salt bath is properly selected 
and properly maintained, there is no chemi- 
cal attack by this bath on the molybdenum 
high speed steels. The original surface of 
the steel is retained. 

Molybdenum high speed steels will take 
all the special surface treatments, including 
nitriding when immersed in molten cyanide, 
that are applied to tungsten high speed 
steels for certain applications. 


Controlled Atmos phere Furnaces* 


In addition to the use of high temper- 
ature salt baths, atmosphere controlled fur- 
naces satisfy the demand for surface pro- 
tection against decarburization. These fur- 
maces are now available in both electric 
and fuel-fired types where the atmosphere 
is independent of the source of heat. This 
permits control of the atmosphere in con- 
tact with the work to be treated. Small 
and delicate pieces can be given the heat 
treatment that will develop the good prop. 
erties of the steel without injuring the sur- 
face or overheating thin projections. 

The ideal atmosphere is one that is not 
harmful to the steel. The atmospheres com- 
monly used are products of combustion and 
inert gases both of which have been 
cleaned of undesirable constituents and 
closely regulated as to composition. 

An atmosphere for the successful heat 
treatment of molybdenum high speed steels 
must be: 1. Capable of preventing de- 
carburization; 2. Capable of preventing ex- 
cessive carburization, which will cause wrin- 
kling of the surface, melting of the ~dges, 
pitting and embrittlement of the ‘ting 
edge; and 3. Capable of preventing §1rm- 
ful scale or oxidation. 

To prevent the above changes fro: tak- 


ing place, the atmosphere for the heat 
temperature is just as important as at- 
mosphere for the high heat tempe: cure. 
The atniosphere for the preheat temp<« :ture 
should have the same characteristics 5 the 


atmosphere for the high heat tempe:.ture. 
A high heat furnace equipped with at- 
mosphere for satisfactory hardening » \I be 
of no value if the proper atmosplhi re is 
not used on the preheat furnace. 


Coatings 


Borax may be applied by lightly sprin- 
kling over the steel when heated to 2 low 
temperature (1200-1400 deg. F.). Small 
tools heated as above may be rolled in a 
box of borax. Another method more suit- 
able for finished tools is to apply the borax 
or boric acid ‘in the form of a super 
saturated water solution. In such cases the 
tools are immersed in the solution at 180- 
212 deg. F., or it may be applied with a 
brush or spray. Pieces so treated are heated 
as usual with care taken in the handling 
to insure good adherence. 

Special protective coatings or paints when 
properly applied have been found extremely 
useful. They do not fuse or run at the 
temperatures used and therefore do not 
affect the furnace hearth. When applying 
these coatings, it is mecessary to have @ 
surface free from scale or grease to insure 
good adherence. 





* Prepared by a special committee of the 
OPM: C. I. Hayes, chairman, P. B. Crocker, 
W. M. Hepburn, Norbert Koebel, Karl Ness 
and J. E. Donnelian, Secretary. 
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shop notes 





Determining Depth of Case 


|! determination of the case depth of 
carburized work is a widely performed 
but ften difficult operation. With the 
ordi.ry fracture methods, the line of de- 
marc tion between case and core is not 
alw easy to distinguish. This is espe- 
ciall, true of high alloy steels, and of 
plain carbon steels that have not been given 
the | oper core-refining treatment. 

T following method is very simple, 
gives clear results and does not entail the 
use of the customary chemical etching 
reag S. 

The fractured carburized test piece or 
component is heated and quenched in the 
ordinary way and broken to reveal the 
fracture. The broken part is then gently 
heated in a flame from a gas torch or 
Bunsen burner, care being taken to con- 
centrate the heat some distance away from 
the fracture. 

The piece should be removed from the 
flame from time to time and the fracture 
examined for any color change. As soon 
as the first positive change in color be- 
comes visible, the heating should be 
stopped and the part quenched immedi- 
ately in water. With a little practice it 
will be a simple matter to stop the heat- 
ing at the right stage. 

After the moisture has been evaporated, 
the case and the core will be seen to 
stand out in colorful contrast. The evapo- 
ration of the water will be accelerated by 
taking the quenched part from the water 
while it is still warm. The best results 
are obtained when the core reaches a 
bright brick-red color; at this stage the 
case will stand out clearly as a blue ring 
Surrounding the core. 

process is not difficult to carry out 
and very creditable results may be obtained 
€ven at the first trial. The equipment 
required is of the very simplest kind and 
Ss to be found invariably in every heat- 
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treating shop. The results obtained are 
so distinct and satisfying that the few 
extra minutes required will be well re- 
paid by the certainty with which the case 
depth is determined. 

The adoption of this method will also 
result in the elimination of eyestrain, which 
is inevitable when one is trying to esti- 
mate the depth of case where the case and 
the core are of the same color. The case 
and the core stand out distinctly and 
even under considerable magnification the 


line of demarcation is clearly defined. 


—Wild-Barfield Heat-Treatment Journal, 
June 1941 


Simplified Identification Markings 
by C. O. Malmstrom 
New Method Steel Stamps, Inc. 


Many times situations arise in’ metal- 
working shops, which require a convenient 
and simple means of identifying metal 
parts or of specifically marking the work 
of individual employees or inspectors. It 
is very easy to become entangled in a con- 
fused mess, particularly where a plant is 
operating on a triple-shift basis, or where 
there are a number of different types of 
workers requiring identification steel stamps. 

It is essential that the system employed 
be accurate and at the same time flexible 
and not unwieldy. A very simple method 
of avoiding a mix-up is to use several 
sets of steel stamps. Each set can be 
numbered from 1 to 99 and the numbers 
enclosed in identifying shaped borders. 
Thus, one group has the numbers enclosed 
in a square, another in a triangle, another 
in a circle, and still another—if needed 
—in an oval. Any number of border 
designs can be used. 


This set-up makes possible assigning 
identical numbers with different borders 
to different inspectors or operators. Where 
3 shifts are employed, each shift can be 
given a different border design. In cases 
where a number of different operations are 
performed in a fabricating process, it is 
sometimes convenient to have a means of 
identification that separates the various 
types of processing workers. 

Thus, the identification symbols of weld- 
ers can be divided according to the various 
types or classes by this means. For ex- 
ample, manual arc welders might have a 
circle about their symbol, automatic ma- 
chine welders could have their symbol en- 
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Typical Sets of Marking Designs 
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closed in a triangle, etc. The different 
classes of welders might be distinguished 
through the use of various border designs. 
Many other identification problems can be 
solved by employing this simple system. 


Holes in piston pins, always difficult to 
clean after hardening, may be efficiently 
freed of scale by airless blast cleaning. An 
added advantage of this method is that it 
reveals “soft spots,” which show up as 
gray areas after blast cleaning. 

—American Foundry Equipment Co. 
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‘Ewe ways to speed up 


Defense Production . . . 
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GRAPH - TUNG 
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ey 





#% MORE TOOLS .... 


You no doubt have thought of this 
method before. We hope you have 


been successful. 


% GRAPHITIC STEELS 


Perhaps you're using them now. We 


hope you are. They machine 25% 


faster than comparable steels and 
wea lng TIMKEN 


Write today for the newly revised and enlarged ALLOY STEELS 
5th Printing of the Graphitic Steel Booklet. Manufacturers of TIMKEN Tapered Roller 


Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all 


T H E r | M KE A BR 0 LLE PR BEARING kinds of industrial machinery; TIMKEN 


Alloy Steels and Carbon and Alloy 


COMPANY, CANTON, OHIO Seamless Tubing; and TIMKEN Rock Bits. 
Steel and Tube Division 
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DOWMETAL permanent m Valve 
Body for hydraulic unit man. ‘actured 
by Vickers, Inc., Detroit, fo: Sperry 
Automatic Pilot. 


Defense industries utilizing permanent mold 
A CITATION OF USEFULNESS castings will find DOWMETAL” ideally suited to 


It is gratifying to Dow that magnesium is playing such . 
a vital role in the furtherance of our security program. their needs. Lower costs, faster production, 
Millions of pounds of this metal, produced by Dow, are 
now going into aircraft and other defense equipment. 
Placement on the priority list is, truly, a citation of dis- 
tinction—evidence of indispensable usefulness which 


industry understands and appreciates. of magnesium pérmanent mold castings. Dow 
Working with you for America will gladly consult with you on your perma- 


nent mold problems. 


dimensional accuracy, surface smoothness, 


minimum machining are notable advantages 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York City, St. Louis, Chicago, San Francisco, Los Angeles, 
Seattle, Houston 


LIGHTEST OF ALL STRUCTURAL METALS 
INGOT ¢ CASTINGS ¢ =FORGINGS SHEET STRIP PLATE * EXTRUSIONS 


*Trade Mark Reg. U.S. Pat. Of. 
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The HEAT-IREAT 
to PRODUCTIONS 


_ Where Performance and Output Count Most... o 


te 0x ot 2” AJ AK 4 








of the Metal Show... 


You'll learn about the astonishing new way to do 
two jobs at once—brazing and carburizing steel 
assemblies in one operation .. . 


Foon 


g AND CARBURIZING 


ld be simultaneously brazed and car- 


EOUS BRAZIN de sapioaist uly weed 


s to ery the id ized where desired: of one. Installations 


unit cost 
It remai made —, ra ee metallurgical magazines. 
described in 


Write for reprints. 


You'll understand why almost every production LP: SIM 
plant has adopted the Ajax-Hultgren furnace for | 
hardening molybdenum high speed steel tools. . . 


You'll see specimens of vital defense products . iscovery was oA 
treated in Ajax-Hultgren furnaces—artillery jax-Hultgt as found tha 


shells, carburized armor plate, aircraft engine parts . HIGH SPEED S] EEL 1 QOL 


—tank, machine-gun, and airplane structures . . SRDENINE - LY 
. . ’ . + oti hi h ri ce ects in the ithi eg ees 
Meeting our engineers, you'll know quickly ) orem baths, oe PI ro conkel ee ee nod 
eel treatment in molten -” too soon—it is the 


how and where an Ajax unit fits your job why tal- 

eee leading me best in equ iipment. 
so many hundreds are in use—end when to its i trend 10 molybdenum _ calling for the 

expect delivery. nctical—provided & 


soft skin, decarb, oF 
salt bath is used to apy” ® tools—plus a guaran 


Not only was oe first to make pre 


as 10” 


are now in u ,. They are 


as e diameter and at " 
a , . for vari 
panacea was bination e origit 2400 degrees F. 

| | om Pe ote , enabl Ajax representative: 
HERE ARE THE KEY immersed ¢ 


tm 
PROCESSES TODAY... temperature heat-tres 


production lines. 
SIMULTANEOUS BRAZING 
& CARBURIZING 
NEUTRAL HARDENING Large size of heat: treating ¥ heat-treating 


~ —_ up pace ; a ins the 
CYANIDE HARDENING view of the ste 24 aah en furnaces a their kind» 





SELECTIVE HEATING salt bath freace 
. daily production: SHINE 
“rosa g MAINTENANCE COSTS pewuce 10 im Sree 


; usly without some 
HARDENING HIGH - SPEED 


No device will operate continu’ 
STEEL TOOLS 
ANNEALING 


BRAZING 
HEATING FOR FORGING 


MORE INSTALLATIONS THAN ALL OTHER ELECTRIC MAKES COMBINED / 








} ~ AJAX etectric saut patn rurnact 


HULTGREN 
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ASSOCIATE AJAX METAL COMPANY, Non-Ferrous ingot Metal for Foundry Use 
ELECTRIC FURNACE CORPORATION, Ajax-Wyat? Induction Furnaces for Melting 
COMPANIES: | asax eectrotHERMic CORPORATION, Ajox-Northrup Induction Furnaces for Melting, Heat-Treating 








Unusual importance is attached to the National Metal 
Congress this year—the 23rd of these annual events. Be- 
cause metals and their alloys are so essential in a world 


war, and particularly as regards the defense of the United i 
States, this particular congress is especially timely. This 1} 
year it will be held in Philadelphia—Oct. 20 to 25 inclusive. . | 

’ 


There are evidences from preliminary announcements that | 
: 
| 








this year’s Congress will be the largest ever held, eclipsing | 
the record one held last year in Cleveland. Hi 





The Participating Societies 





As in the recent past, four technical societies cooperate in | 
the Congress: The American Society for Metals, sponsor | 
of the whole Congress; the two metal divisions of the 
American Institute of Mining and Metallurgical Engineers; 
the American Welding Society; and the Wire Association 

Nearly 170 papers, lectures and discussions have been 

















‘ed aRve® scheduled for the technical program of the four societies ? 
Cee o. ©. vi ent all contributed by leading authorities in the metal industries. | | 
; pres ‘ A “Production Clinic will be a feature of the Congress, Hil 
As*® each afternoon of the five days being set aside for a frank | 
discussion of the problems in the Defense Program, partici- | 
ail pated in by ranking members of several departments of the 
pe U. S. Government. 
ons 
nes. iti 
The Exposition 
The National Metal Exposition is predicted to be the 
largest in its history. It will be held in the Convention Hall 
th, or and Commercial Museum of Philadelphia. Exhibitors, at 
jaran- least 300, are cooperating to make the Congress of service 
You to the nation by exhibiting the latest aids for speeding 
an production of defense materials. 
Lectures 
as 10” 
"hey are Of the scheduled lectures, the main feature is always the 
m 1700 Campbell Memorial Lecture—delivered this year by Dr. 
with the 


Robert F. Mehl, director, Metals Research Laboratory, Car- 
negie Institute of Technology, Pittsburgh. | 

Eight educational lectures will be delivered during the | 
week—following a custom established 6 yrs. ago. A course | 
of 5 lectures on “Heat Flow of Metals’’ will be delivered | 
each day at 5 P. M. by J. B. Austin, U. S. Steel Corp. Re- 
search Laboratory, Kearny, N. J. Three lectures on Monday, | 


yorto™ Wednesday and Friday at 8 P. M. will be delivered by S. R. 
¥y tO =1 gC7 Williams of Amherst College on “Hardness and Hardness 
pL pent” Measurements’. 
pre as™M:- 





In General 


Arrangements have been made for plant visitations—the 
Philadelphia territory has numerous ferrous and non-ferrous 
organizations of interest to delegates and visitors. 

On other pages will be found the tentative technical pro- 
grams of the four societies and a list of the exhibitors. 
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Technical Program of the 


American Society for Metals 


One of the leading technical features of the National 
Metal Congress is the program of papers presented at the 
sessions of the American Society for Metals. 

The tentative program this year is made up of about 
60 papers presented at 12 different sessions. All of these 
papers will be delivered at simultaneous sessions each morn- 
ing. This is a departure from the usual custom of sessions 
each morning and afternoon. The reason for this change 
is that the afternoons will be devoted to national defense 
group meetings and forums on such subjects as conservation 
and substitutions in the metal field. Tl! ese will be partici- 
pated in by Government officials and production executives 
of defense equipment and material manufacturers as well as 
by outstanding metallurgical engineering authorities on the 
manufacture, production and fabrication of metals and their 
alloys, so essential to the whole Defense Program. 

The Campbell Memorial Lecture, always a highlight 
among the technical features, will be delivered Wednesday 
morning, Oct. 22, by Dr. R. F. Mehl, Carnegie Institute of 
Technology. Educational lectures are scheduled during the 
week by two authorities: J. B. Austin of the research labora- 
tory of the U. S. Steel Corp. and by S. R. Williams of 
Amherst College. 

The annual banquet is scheduled for Thursday evening 
at the Hotel Benjamin Franklin. 

The tentative program for the A. S. M. conven- 
tion is as follows: 


R. F. MEHL 


CAMPBELL MEMORIAL 
LECTURER 


MONDAY MORNING, OCT. 20 


"The Nickel-Molybdenum System,” by F. H. Ellinger, 
General Electric Co. 

“The Acicular Structure in Nickel-Molybdenum Cast 
Irons,” by R. A. Flinn, American Brake Shoe & Foundry 
Co., Morris Cohen and John Chipman, Massachusetts Insti 
tute of Technology. 

“Elimination of the Apparent Hot Brittleness of 0.50 per 
cent Mo Steel,” by C. L. Clark, Timken Roller Bearing Co., 
and J. W. Freeman, University of Michigan. 

“Some Properties of Phosphorus-Titanium Steels,” by G. F. 
Comstock, The Titanium Alloy Mfg. Co. 

“Wear Tests on Ferrous Alloys,” by O. W. Ellis, On- 
tario Research Foundation. 


SIMULTANEOUS SESSION 

“The Effect of Microstructure Upon the Work Hardening 
Characteristics of a 0.74 per cent C Strip Steel,” by N. P. 
Goss and Wm. Brenner, Jr., Cold Metal Process Co. 

“Problems in the Drawability of Deep Drawing Sheets,’’ 
by M. Asimow, Central Metal Products Co., and J. N. 
Crombie, Carnegie-Illinois Steel Corp. 

"A Study of Cutting Oils With and Without Added 
Sulphur,” by O. W. Boston and J. C. Zimmer, University of 
Michigan. 

"Some Properties of Sintered and Hot Pressed Copper- 
Zinc Powder Compacts,” by C. G. Goetzel, American Electro 
Metal Corp. 

“Homogenization of Copper-Nickel Powder Alloys,” by 
F. N. Rhines and R. A. Colton, Carnegie Institute of 
Technology. 


SIMULTANEOUS SESSION 


Magnetic Methods for Determining Carbon in Steel,” by 
B. A. Rogers, Karl Wentzel and J. P. Riott, U. S. Bureau 
of Mines. 

“Application of Oscillograph to Determination of Cool- 
ing Rates of Quenched Steels,” by C. R. Austin, R. M. 
Allen and W. G. Van Note, Pennsylvania State College. 

“The Influence of Alloying Elements on the Critical 
Points of Steels as Measured by the Dilatometer,” by R. N. 
Gillmor, General Electric Co. 

“X-Ray Study of the As Point of Pure Iron Using the 
Geiger-Muller Counter,’ by A. P. Wangsgard, Pennsylvania 
State College. 

“Heat Etching as a General Method for Revealing the 
Austenite Grain Size of Steels,’ by O. O. Miller and M. J. 
Day, United States Steel Corp. 


TUESDAY MORNING, OCT. 21 


“Hardenability Testing of Low Carbon Steels,” by R. C. 
Frerichs and E. S. Rowland, Timken Roller Bearing Co. 

“Hardenability of Shallow-Hardening Steels,” by C. B 
Post, O. V. Greene and W. H. Fenstermacher, Carpenter 
Steel Co. 

“The Effect of Carbon Content and Cooling Rate on the 
Decomposition of Austenite During Continuous Cooling 
of Plain Carbon Steels,” by R. F. Thomson and C. A. Siebert, 
University of Michigan. 

“The Tensile Properties of Pearlite, Bainite and Spherot- 
dite,’ by M. Gensamer, E. B. Pearsall, W. S. Pellini and 
J. R. Low, Jr., Carnegie Institute of Technology. 

“Effects of Initial Structure on Austenite Grain Forma- 
tion and Coarsening,’ by M. Baeyertz, Carnegie-Illinois 
Steel Corp. 

(Continued on page 542) 
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(Continued from page 540) 


SIMULTANEOUS SESSION 


“Balancing the Composition of Cast 25 per cent Cr, 12 
per cent Ni Type Alloys,” by J. T. Gow and O. E. Harder, 
Battelle Memorial Insitute. 

‘The Rate of Formation of Tin-lron Alloy During Hot 
Dip Tinning as Measured by a Magnetic Method,” by A. 
U. Seybolt, Battelle Memorial Institute. 

“The Role of Nitrogen in 18-8 Stainless Steel,” by H. 
H. Uhlig, General Electric Co. 

“The Cyclic Temperature Acceleration of Strain in Heat 
Resisting Alloys,” by G. R. Brophy and D. E. Furman, 
International Nickel Co. 

“The Influence of Stress on the Corrosion Pitting of 
Steel in Distilled Water, by D. J. McAdam, Jr., and G. 
W. Geil, National Bureau of Standards. 


SIMULTANEOUS SESSION 

“Urea Process for Nitriding Steels,’ by R. P. Dunn, 
Electro Manganese Corp., W. B. F. Mackay, Royal Cana- 
dian Air Force, and R. L. Dowdell, University of Minne- 
sota. 

“The Kinetics of Graphitization in White Cast Iron,” by 
H. A. Schwartz, National Malleable and Steel Castings Co. 

“Effects of Small Amounts of Alloying Elements on 
Graphitization of High Purity Hyper-Eutectoid Steels,” by 
C. R. Austin, Pennsylvania State College, and B. S. Norris, 
United States Pipe and Foundry Co. 

“Effect of Cooling Temperature After Carburizing on 
Reheated and Single Quenched Steel,’ by O. W. McMullan, 
Youngstown Sheet and Tube Co. 

“The Pre cipitation Reaction in Aged Cold-Rolled Brasses: 
Its Effects on Hardness, Conductivity, and Tensile Proper- 
ties,’ by R. H. Harrington and T. C. Jester, General Electric 
Co. 


WEDNESDAY MORNING, OCT. 22 


ANNUAL MEETING OF THE AMERICAN SOCIETY FOR METALS 
1941 EDWARD DE MILLE CAMPBELL MEMORIAL LECTURE, 
by R. F. Mehl, Carnegie Institute of Technology. 


THURSDAY MORNING, OCT. 23 


SYMPOSIUM ON CONTROLLED ATMOSPHERES 


“Fundamental Features of Controlled Atmospheres, Par- 
ticularly for the Heat Treatment of Steel,” by H. W. Gillett 
and B. W. Gonser, Battelle Memorial Institute. 

“Chemical Equilibrium as a Guide.in the Control of 
Furnace Atmospheres,” by J. B. Austin and M. J. Day, 
United States Steel Corp. 

“Prevention of Oxidation Type of Reaction of Ferrous 
Metals,” by A. G. Hotchkiss and H. M. Webber, General 
Electric Co. 

“Prevention of Oxidation Type of Reaction in the Heat 
Treatment of Copper and Its Alloys, by E. G. deCoriolis 
and William Lehrer, Surface Combustion Corp. 

"The Heat Treatment of the Chromium-Carbon Stainless 
Steels,” by W. E. Mahin and W. C. Troy, Westinghouse 
Electric & Mfg. Co. 


SIMULTANEOUS SESSION 

"The Effect of Strain Rate Upon the Tensile Impact 
Strength of Some Metals,” by E. R. Parker and C. Ferguson, 
General Electric Co. 

“Effect of Grain Size and Heat Treatment Upon Impact 
Toughness at Low Temperatures of Medium Carbon Forg- 
ing Steel,’ by S. J. Rosenberg and D. H. Gagon, National 
Bureau of Standards. 

“Low Temperature Impact Resistant Steel Castings,’ by 
N. A. Ziegler and H. W. Northrup, Crane Co. 

“Dynamic Hardness Testing of Metals and Alloys at 


Elevated Temperatures,” by Erich Fetz, C. O. Jelliff Mfg. 
Corp. 


SIMULTANEOUS SESSION 
"Microstructural Characteristics of High Purity Alloys of 
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Iron and Carbon,” by T. G. Digges, National Bureau of 
Standards. 

“The Structure of Pearlite,” by F. C. Hull, Westinghouse 
Electric & Mfg. Co., and R. F. Mehl, Carnegie Institute of 
Technology. 

“The Interlamellar Spacing of Pearlite,’ by G. E. Pellis- 
sier, International Nickel Co., M. F. Hawkes, Carnegie 
Institute of Technology, W. A. Johnson, Westinghouse 
Electric & Mfg. Co., and R. F. Mehl, Carnegie Tech. 

“The Martensite Thermal Arrest in Iron-Carbon Alloys 
and Plain Carbon Steels,’ by A. B. Greninger, General 
Electric Co. 

"A Study of Martensite Formation by a Photometri: 
Method,” by E. R. Saunders, Union Carbide & Carbon 
Corp., and J. F. Kahles, University of Cincinnati. 


FRIDAY MORNING, OCT. 24 


SYMPOSIUM ON CONTROLLED ATMOSPHERES 

“Atmospheric Control for the Prevention of Decarburiza 
tion in Springs and Similar Products,” by J. A. Comstock, 
Pratt & Whitney Aircraft Div. 

‘Methods for Determining the Degree of Carburization 
or Decarburization and Evaluating Controlled Atmospheres,” 
by N. K. Koebel, Lindberg Engineering Co. 

"Surface Effects Accompanying the Heating of Carbon 
Tool Steel in Oxidizing Atmospheres,” by R. D. Stout and 
Toivo Aho, Lehigh University. 

“Discussion of Equipment, Instrumentation and Economy,” 
by E. E. Slowter, Battelle Memorial Institute. 

“Atmospheric Control in the Heat Treatment of Alumi- 
num Products,” by P. T. Stroup, Aluminum Co. of America. 

‘Atmospheric Control in the Heat Treatment of Magne- 
sium Products,” by C, E. Nelson, Dow Chemical Co. 


SIMULTANEOUS SESSION 

“Electrical Resistance Method for the Determination of 
Isothermal Austenite Transformations,” by F. B. Rote, In- 
ternational Nickel Co., W. C. Truckenmiller, A-C Spark 
Plug Div., General Motors Corp., and W. P. Wood, Uni 
versity of Michigan. 

"The Tempering of Two High Carbon, High Vanadium 
High Speed Steels,’ by B. S. Lement and Morris Cohen, 
Mass. Inst. of Technology. 

“The Transformation of Retained Austenite in High 
Speed Steel at Sub-Atmospheric Temperatures,” by M. P. 
Gordon and Morris Cohen, Massachusetts Institute of Tech 
nology. 

“Study of Dimensional and Other Changes in Various 
Die Steels Due to Heat Treatment,” by G. M. Butler, Jr., 
Allegheny Ludlum Steel Corp. 

“Hardening Characteristics of an Iron-Cobalt-Tungsten 
Alloy,” by W. P. Sykes, General Electric Co. 


SIMULTANEOUS SESSION 


“The Over-All Linear Expansion of Three Face-Centered 
Cubic Metals (Al, Cu, Pb) From —190° C. to Near Their 
Melting Points,” by J. W. Richards, Mt. St. Mary's College. 

“The Temperature and Manner of Growth of Shatter 
Cracks in Steel Rails,’ by H. B. Wishart and E. P. Epler, 
Carnegie-Illinois Steel Corp., and R. E: Cramer, University 
of Illinois. 

“The Carbon-Oxygen Equilibrium in Liquid Iron,’ by 
Shadburn Marshall, Remington Arms Co., and John Chip- 
man, Mass., Inst. of Technology. 

“The Solubility of Iron Oxide in Liquid Iron,” by John 
Chipman, Massachusetts Institute of Technology, and K. L. 
Fetters, Carnegie Inst. of Tech. 

“Rapid Temperature Measurements of Molten Iron and 
Steel With an Immersion Thermocouple,” by Fulton Holtby, 
University of Minnesota. 


Educational Lectures 


Heat Flow in Metals,” by J. B. Austin, U. S. Steel Corp. 
Research Laboratory; daily at 5:00 P.M. 

Hardness and Hardness Measurements,” by S. R. Wil- 
liams, Amherst College; Monday, Tuesday and Wednes- 
day at 8:00 P.M. 
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1) MOLYBDENUM HIGH SPEED STRELS. 
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Crucible can Hels anede / 


To help you cooperate with O.P.M. General Preference Order M-14 | 
(affecting the partial substitution of Molybdenum for Tungsten High | 


Speed Steels), Crucible offers you the following three established 
grades, 
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hte 


SELECT THE PROPER REX MM (6.50% Ww, 4.00% Mo, 4% Cr, 1.50% V, .80% C), is the gen- | 


eral-purpose substitute for REX AA and is recommended for lathe, 
ONE OF ALL THREE” planer and boring tools, reamers, hobs, milling cutters, drills and 


MOLYBDENUM GRADES 
































REX VM (e@% Mo, 4% Cr, 2% V, .85% C), is primarily recommended | 
for twist drills, taps, hack saws and slitting saws. It is also suitable | 


for lathe, planer and boring tools, chasers, reamers, hobs and mill- ' 
ing cutters. This grade contains no Tungsten. 


REX TMOc.s0% W, 8.75% Mo, 3.75% Cr, 1.10% V, .80% C), is rec- 


ommended for twist drills, taps, lathe, planer and boring tools, ream- 
ers, hobs and milling cutters. 


Crucible knows Molybdenum High Speed Steels... and how to treat 
them. This knowledge comes from years of constant research and 


use . . . against the day when ee mune High Speed Steels 
would be in urgent demand. 


RECOMMEND THE 7c help you get the most out of these Molybdenum steels—to help 


you heat treat them properly—Crucible invites you to call upon its 
F R 0 7 i R 4 t A T nation-wide service organization, experienced representatives, tech- 


nical engineers and metallurgists. They will gladly visit your plant, , | 
TREATING PROCEDURE examine your equipment and recommend a heat treating proce-: | 
=—_ — «= dure that should insure uniform, dependable performance, | 





























“CALL CRUCIBLE” . . . today. 
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STEELSMITHS 
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Technical Program of the 


Metals Divisions of the A. |. M. E. 


Fully up to previous high standards, the technical program 
of the Iron and Steel Division and the Institute of Metals 
Division of the A. I. M. E. consists of 21 papers by authori- 
ties in the various fields. The headquarters are at the Ritz- 
Carlton Hotel, where all sessions will be held, commencing 
on Monday morning, Oct. 20. 

A feature of this convention will be a round-table dis- 
cussion on “‘order-disorder phenomena’’ on Tuesday after- 
noon, Oct. 21, at which the chief speaker will be Dr. Wm. 
B. Shockley of the Bell Telephone Laboratory, New York. 

The customary annual joint dinner of the two divisions 
will be held at the Ritz-Carlton on Tuesday evening, Oct. 
21, at which an interesting speaker will be the feature. 

The tentative technical program is as follows: 


MONDAY MORNING, OCT. 20 


INSTITUTE OF METALS DIVISION—COPPER AND TIN ALLOYS: 


"Rates of High-temperature Oxidation of Dilute Copper 
Alloys,” by F. N. Rhines, Asst. Prof. of Metallurgy, on 
Staff Metals Research Laboratory, Carnegie Institute of 
Technology; W. A. Johnson, Research Metallurgist, West- 
inghouse Research Laboratories; and W. A. Anderson, Re- 
search Assistant, Metals Research Laboratory, Carnegie 
Institute of Technology. 

“Effect of Columbium on Some Annealing Characteristics 
of Copper and 80-20 Cupronickel,”’ by Alan U. Seybolt, 
Metallurgist, Battelle Memorial Institute. 

“Recrystallization and Precipitation on Aging of Tin- 
Bismuth Alloys,” by J. E. Burke, Norton Co., Research 
Laboratories, and C. W. Mason, Professor Chemical Micro- 
scopy and Metallography, Cornell University. 

“The Ferromagnetic Nature of the Beta Phase in the 
Copper-Manganese-Tin System,” by Louis A. Carapella, 
Division of Physical Metallurgy, Naval Research Labora- 
tory, and Ralph Hultgren, Asst. Prof. of Physical Metal- 
lurgy, University of California. 


MONDAY MORNING, OCT. 20 


IRON AND STEEL DiviSion—PuHysICAL CHEMISTRY OF STEEL 
MAKING: 


"Silicon-Oxygen Equilibria in Liquid Iron,” by C. A. 
Zapfte, Research Engineer and C. E. Sims, Supervising Metal- 
lurgist, Battelle Memorial Institute. 

“Silicon Monoxide,” by C. A. Zapffe, Research Engineer, 
and C. E. Sims, Supervising Metallurgist, Battelle Memorial 
Institute. 


MONDAY AFTERNOON, OCT. 20 


JOINT SESSION—PHYSICAL METALLURGY: 


“T he ory of Lattice Expansion Introduced by Cold-work,” 
by Clarence Zener, Associate Professor of Physics, State 
College of Washington. 

“Rapid Tension Tests Using the Two-Load Method,” by 
A. V. de Forest, Professor Mechanical Engineering, Massa- 
chusetts Institute of Technology; C. W. MacGregor, Asso- 
ciate Professor, Applied Mechanics; and A. R. Andersun, 
Department of Mechanical Engineering, Massachusetts In- 
stitute of Technology. 

“A New Method for Determination of Stress Distribu- 
tion in Thin-Walled Tubing,” by G. Sachs, Associate Pro- 
fessor, and G. Espey, Research Assistant, Case School of 
Applied Science. 
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TUESDAY MORNING, OCT. 21 
INSTITUTE OF METALS DIVISION—BRASS: 


“Effect of Cold-Work and Annealing upon Internal Fric- 
tion of Alpha Brass,” by Clarence Zener, Associate Pro- 
fessor of Physics; Howard Clarke, Graduate Student, State 
College of Washington; and Cyril Stanley Smith, Research 
Metallurgist, American Brass Co. 

“Strength Distribution in Sunk Brass Tubing,” by George 
Sachs, Associate Professor; G. Espey, Research Assistant; 
and G. B. Kasik, Graduate Assistant, Case School of Ap- 
plied Science. 

“Residual Stress in Sunk Cartridge Brass Tubing,” by G. 
Sachs, Associate Professor, and G. Espey, Research Assistant, 
Case School of Applied Science. 

“Micrographic Observations of Slip Lines in Alpha 
Brass,” by R. G. Treuting, Graduate Student; and R. M. 
Brick, Instructor in Metallurgy, Hammond Metallurgical 
Laboratory, Yale University. 


TUESDAY MORNING, OCT 21 
IRON AND STEEL DIVISION—IRON AND IRON ALLOYs: 


"A Magnetic Determination of the A; Transformation 
Point in Iron,’ by B. A. Rogers and K. O. Stamm, U. S. 
Bureau of Mines. 

“The Instability of Low-Expansion Iron-Nickel-Cobalt 
Alloys,’ by Irvin R. Kramer and Francis M. Walters, Jr 
Naval Research Laboratory. 

‘Analysis of Mechanical Properties of Heat-Treated 
Steels,’ by J. S. Marsh. 

“The Evaluation of Ductility of Steels for Welding,” by 
A. B. Kinzel, Chief Metallurgist, Union Carbide and Car- 
bon Research Laboratories, Inc. 


*) 


TUESDAY AFTERNOON, OCT. 21 


JOINT SESSION—ROUND TABLE ON ORDER-DISORDER 
PHENOMENA 


Discussion of order-disorder by William B. Stockley, Bell 
Telephone Laboratories. 


WEDNESDAY MORNING, OCT. 22 


No session. Howe Memorial Lecture, A.S.M. 


WEDNESDAY AFTERNOON, OCT. 22 


INSTITUTE OF METALS DIVISION—-MAGNESIUM AND ALUMI- 
NUM ALLOYS: 


“Preferred Orientation in Rolled Magnesium and Magne- 
sium Alloys,’ by P. W. Bakarian, Dow Chemical Co. 

“Corrosion Studies of Magnesium and Its Alloys,” by J. 
D. Hanawalt, C. E. Nelson, and J. A. Pelaubet, Dow Chemi- 
cal Co. 

“Relief of Residual Stress in Some Aluminum Alloys,” by 
L. W. Kempf and K. R. Van Horn, Aluminum Research 
Laboratories, Aluminum Co. of America. 


WEDNESDAY AETERNOON, he gore 
IRON AND STEEL DIvisION—ALLOY STEEL: 


Mechanical Properties of Iron-Manganese Alloys,” by 
F. M. Walters, Jr., I. R. Kramer, and B. M. Loring, Naval 
Research Laboratory. 

“Influence of Chromium and Molybdenum on Structure, 
Hardness and Decarburization of 0.35 Per Cent Carbon 
Steel,” by R. F. Miller amd R. F. Campbell, Research 
Laboratory, U. S. Steel Corp. 

“The S-curve of a Chromium-Nickel Steel,’ by Blake 
M. Loring, Naval Research Laboratory. 
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operations. They save labor and cut cleaning costs. 


They use Pennsalt Cleaners to remove and pre- 
vent the redepositing of all kinds of dirt... grease, 
oil, rouge, emery dust, grit, carbon smut. They 
clean many metals and alloys, including carbon 
ind alloy steels, stainless steel, zinc, copper, brass, 
bronze, nickel, nickel silver, Britannia metal 


nd aluminum. 


And leading manufacturers who work with metals 
» ill tell you that Pennsalt Cleaners give metals and 
inetal parts ... rolled, forged, stamped, drawn or 
cast...a thoroughly clean, satin-smooth finish 
prior to Bonderizing, Parkerizing, enameling, 
painting, galvanizing or plating. 

We invite your inquiries. Our sales and techni- 
cal staffs are at your service backed by adequate 
supplies of all Pennsalt Cleaners. Phone, wire or 


write our Pennsalt Cleaner Division, Dept. MA. 


PENNSYLVANIA SALT 
MAN : 


F TURING C PANY 


1000 WIDENER BUILDING, PHILADELPHIA, PA. 


New York Chicago «+ St. lovis * Pittsburgh * Wyandotte + Tacoma 
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STEEL PARTS FOR COMBAT CARS and tanks are cleaned faster in a Pennsalt 
Cleaner solution... with several shot blasting operations eliminated. Grease, 
dirt and paint are all removed by this cleaning prior to Parkerizing. 





STEEL AND ZINC AIRPLANE PARTS are freed of oil and buffing compounds in o 
Pennsalt Cleaner solution before plating with hard chrome. Other steel airplane 
parts similarly cleaned before cadmiun plating. The Pennsalt Cleaner solutior 
also strips hard chrome from steel parts without etching them. 
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DESTROYERS, GUNS AND SHELLS have many metal parts which ore speedily 


cleaned during processing, prior to protective coating, in solutions of various 
Pennsalt Cleaners. 























Technical Program of the 


American Welding Society 


A technical program of broad scope has been prepared 
for the annual convention of the American Welding Society 
during the National Metal Congress. An impressive array 
of some 65 papers will be presented at 17 sessions on each 
day, commencing Monday morning, Oct. 20, and continuing 
through Friday, Oct. 25. 

The headquarters of the Society, where all sessions will be 
held, are at the Bellevue-Stratford Hotel. 

The annual banquet will be held this year at the head- 
quarters, Thursday evening, Oct. 23. 

The tentative technical program follows: 


MONDAY MORNING, OCT. 20 


SESSION ON WELDABILITY OF PLAIN CARBON AND Low 
ALLOY STEELS 


T he Specification of W eldability of Steels,” by A. B. 
Kinzel, Union Carbide and Carbon Research Laboratories. 

"W eldability Tests of Nickel Steels,” by C. E. Jackson and 
G. G. Luther, Naval Research Laboratory. 

“W eldability of Steels,” by W.H. Bruckner, University of 


[Iilinois. 


MONDAY AFTERNOON, OCT. 20 
RESEARCH SESSION—NON-FERROUS 


“Study of the Effect of Core Wire Temper on the Quality 
of Welds in Monel, Nickel and Inconel,” by F. G. Flocke 
and K. M. Spicer, The International Nickel Co., Inc 

"The Flow of Metal in Brazing Aluminum,” by M. A. 
Miller, Aluminum Research Laboratories. 

"Welding of Copper,” by A. P. Young, College of Mining 
& Technology. 

"The Spot W elding of Nickel, Monel and Inconel,’”’ by W. 
F. Hess and Albert Muller, Rensselaer Polytechnic Institute. 

"The Contact Resistance of Pure Aluminum in Resistance 
Welding,” by W. B. Kouwenhoven, Johns Hopkins Uni- 
versity. 


SHIPBUILDING SESSION 


"Riveted Vs. Welded Galvanized and Corrosion Resist- 
ing Steel Smoke Pipes,’ by H. O. Klinke, U. S. Navy 
Yard. 

“Machine Flame Cutting in Ship Construction,” by E. 
R. McClung and H. L. Wagener, New York Shipbuilding 
Corp. 

"Survey of Welding and Cutting in Ship Construction,” 
by F. G. Outcalt and J. M. Keir, The Linde Air Products 
Co. 

“Welding Applications in Naval Machinery,” by H. W. 
Hiemke and J. D. Bert, Navy Department, Bureau of Ships. 


TRAINING SESSION 


"Training of Welding Operators,” Round-table discussion 
led by A. G. Bissell, Bureau of Ships, Navy Department. 

“A.W .S. Minimum Requirements for the Training of 
Welding Operators,” by A. B. Wrigley, Chairman of Com- 
mittee. 

“Training Welders for National Defense,” by James A. 
Waln, Defense Training Program, U. S. Office of Educa- 
tion. 

“Training of Oxy-Acetylene Welding and Cutting 
Operators,” by D. E. Roberts, International Acetylene As- 
sociation. 
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TUESDAY MORNING, OCT. 21 


FUNDAMENTAL RESEARCH SESSION—ARC STUDIES AND 
HEAT FLow 


"Magnetic Arc Blow,’ by C. H. Jennings and A. B. 
White, Westinghouse Electric & Mfg. Co. 

“Mechanism of Metal Transfer in the Arc,’ by L. J. 
Larson, Consulting Engr. 

“Heat Flow in Arc Welding,” by F. M. Mahla, M. C. 
Rowland, C. A. Shook, and G. E. Doan, Lehigh University. 


RAILROAD SESSION 


"Welding as Applied to Locomotive,” by James Parting- 
ton, American Locomotive Co. 

“Design of the World’s Largest Welded Flat Car,” by 
H. M. Priest, Railroad Research Bureau. 

“Welding Locomotives,” by A. J. Raymo, Baldwin Lo- 
comotive Co. 

“Pressure Butt Welding of Railroad Rails,’ by Lem 
Adams, Oxweld Railroad Service Co. 


TUESDAY AFTERNOON, OCT. 21 
FUNDAMENTAL RESEARCH SESSION—TESTING METHODS 


"Weld Inspection by Means of Infra-Red Light,” by W. 
T. Tiffin, University of Oklahoma. 

“Evaluating Welded Joints,” by W. F. Hess, Rensselaer 
Polytechnic Institute. 

"Methods of Testing Spot Welds,” by R. E. Bowman, 
War Dept., Air Corps. 

Thermal Gradients in Spot-W elding Electrodes,” by F. 
R. Hensel, E. I. Larsen and E. F. Holt, P. R. Mallory & 
Co. 


AIRCRAFT AND AUTOMOTIVE SESSION 

“Automotive Welding,” by S. M. Spice, Buick Motor Di- 
vision, Vaugn Fegley, A-C Spark Plug Co., and L. M. 
Skidmore, General Motors Institute of Technology. 

“Production and Quality Control in Aluminum Alloy 
Spot Welding,” by P. H. Merriman, The Glenn L. Martin 
Co. 

(Continued on page 554) 
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Technical Program of the 


Wire Association 


The Wire Association holds its annual meeting during 
the National Metal Congress at which about 12 papers have 
been scheduled. The sessions will all be held at the head- 
quarters, which are the Hotel Philadelphian, 3900 Chestnut 
Street. The papers embrace discussions in both the ferrous 
and non-ferrous fields. The annual banquet is scheduled at 
the hotel for Wednesday evening, Oct. 22. 


The program of papers is tentatively as follows: 





"A Brief Discussion of the Manufacture of Steel for Arc 
Welding Electrodes,” by C. W. Garret, Jones & Laughlin 
Steel Corp. 

"High Speed Rotary Knitting Machine for Covering Electri- 
cal Conductors,” by S. E. Brillhart, Western Electric Co. 

“The Effects of Microstructure on the Galvanizing Char- 
acteristics of Steel,” by R. W. Sandelin, Atlantic Steel Co. 

“Diamond Dies for the High Speed Drawing of Copper 
Wire,’ by H. N. Padowicz, Western Electric Co. 

“Stainless Wire for the Aircraft Industry,” by J. K. Find- 
ley, Allegheny-Ludlum Steel Corp. 

Heat Treating,” by H. M. Heyn, Surface Combustion 
Corp. 

Paper by Kenneth Wyatt, Phelps Dodge Copper Prod- 
ucts Corp. (Topic to be announced). 

"Tune, Temperature and Size in the Heating of Steel 
Wire,’ by R. R. Tatnall, Wickwire Spencer Steel Co. 

"Production of Commercial Bronze Screen Cloth Wire,” 
by B. H. McGar, Chase Brass & Copper Co., Inc. 








A. W. S. PROGRAM 
(Continued from page 550) 
“Development of Welding in Aircraft Industry, by M. 
Smith, Stout Skycraft Corp. 
“Condenser Discharge Welding of Aluminum Alloys,” 
by John W. Dawson, Raytheon Mfg. Co., and B. L. Wise, 
Federal Machine & Welder Co. 


STRUCTURAL SESSION 

"Structural Welding,” by Van Rensselaer P. Saxe, Con- 
sulting Engineer. 

"Design of a Welded Bridge,’ by G. T. Horton, Chi- 
cago Bridge & Iron Co. 

“Adapting Design and Construction Methods to Welding,” 
by LaMotte Grover, Air Reduction Sales Co. 

“Cleveland Liquefied Gas Storage Tanks,” by J. O. Jack- 
son, Pittsburgh-Des Moines Steel Co. 
WEDNESDAY MORNING, OCT. 22 


RESEARCH SESSION—STRUCTURAI 

"Tests of Miscellaneous Types of Welded Building 
Connections,” by Bruce Johnston and G. R. Deits, Lehigh 
University. 

"An Investigation of Welded Connectiens for Axially 
Loaded Angle Members,” by G. J. Gibson and B. T. Wake, 
American Bridge Co. 

AUTOMOTIVE AND AIRCRAFT SESSION 

“Welding in Aircraft Construction and Maintenance,” by 
A. K. Seemann, The Linde Air Products Co. 

"Management Control of Design and Welding of Air- 
craft,” by J. P. Dods, Summerill Tubing Co. 

"Stored Energy Resistance Welding as Applied to Air- 
craft,” by L. P. Wood, Curtiss-Wright Corp., Airplane Di- 


vision. 
WEDNESDAY AFTERNOON, OCT. 22 


RESISTANCE WELDING SYMPOSIUM 


“Structural and Metallurgical Properties of Stored Energy 
Welds,” by G. S. Mikhalapov and T. F. Falls, Taylor Win- 
held Corp. 

“Pulsation Welding of Heavy Structures,” by O. C. 
Frederick and R. P. McCants, General Electric Co. 

“The Electrical Characteristics of Resistance Welders and 
Proximity Effect of Magnetic Work Materials,” by J. H. 
Cooper, Taylor Winfield Corp. 

“Power Control,” by H. R. Crago, General Electric Co. 

“Forging Welding,’ by L. M. Benkert, Progressive 
Welder Co. 

"Spot Welding Control and Supervision,” by J. R. Fetcher, 
E. G. Budd Mfg. Co. 


FUNDAMENTAL RESEARCH SESSION—METALLURGICAL 


“The Effect of Plate Temperature and Variable Wind 
Velocities on Properties of Carbon Steel Metal Arc Welds,” 
by John L. Miller, Firestone Tire & Rubber Co., and E. L. 
Koehler, Illinois Institute of Technology.” 
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“Welding Aluminum Deoxidized and Aluminum-Con- 
taining Steels,” by C. E. Sims and F. B. Dahle, Battelle 
Memorial Institute. 

“Notch Sensitivity of Welds Under Repeated Loading,” 
by H. L. Daasch, University of Vermont. 

“The Tee Bend Test as a Method of Determining W elda 
bility of Steel,” by G. A. Ellinger, Bureau of Standards, A 
G. Bissell, Bureau of Ships, Navy Dept., and M. L. Wil 
liams, Bureau of Standards. 


NATIONAL DEFENSE SESSION 


“Low Temperature Brazing in National Defense Pr 
ects,” by Leo Edelson, Handy & Harman. 

“Billet Cutting for Steel Forgings,” by H. E. Rockefell: 
The Linde Air Products Co. 

‘Austenitic Welding for Defense Equipment,’ by R. | 
Thomas, Jr., Arcos Corp. 

"Machine Cutting in National Defense Work,” by 
F. Helmkamp and A. H. Yoch, Air Reduction Sales Co 


THURSDAY MORNING, OCT. 2 
RESISTANCE WELDING SESSION 


“The Effect of Condition of the Surface, on the Con 
Resistance of Carbon Steel in Resistance Welding,” by 
B. Kouwenhoven, Johns Hopkins University. 

“Spot Welding Characteristics of Various Materials,’ 
A. M. Unger, Pullman-Standard Car Mfg. Co. 

“Electrical Measurement of Electrode Pressure and Tr. 
During Spot Welding,” by W. F. Hess and L. Dan 
Runkle, Rensselaer Polytechnic Institute. 


MACHINERY SESSION 


“Flame Hardening Internal and External Round Su:- 
faces,” by Stephen Smith, Air Reduction Sales Co. 

“Uses of Flame Hardening in Machine Tool Production,” 
by A. L. Hartley, R. K. LeBlond Machine Tool Co. 

“Welding of Cast Steel From Steel Foundryman’s View- 
point,” by T. H. Booth, Walworth Co. 


FRIDAY MORNING, OCT. 24 


PIPING AND PRESSURE VESSELS SESSION 


“Flame Preheating and Stress-Relieving Arc Welded High 
Pressure Pipe Lines,” by P. T. Onderdonk and Werner 
Peterson, Consolidated Edison Co. of New York. 

“Welding Pressure Vessels, Tanks and Heat Exchangers,” 
by H. B. Schlosser, Edge Moor Iron Works. 

“Technique of X-ray Examination of Heavy Drum 
Plate,’ by O. R. Carpenter, Babcock & Wilcox Co. 


SESSION ON WELDING OF HIGH ALLOY STEELS 





“Hardness Measurements on Rolling Steel That Con- 
tained Welds,” by J. T. Phillips, Foster Wheeler Co. 

"The Shotweld Process of Welding Stainless Steel,” by 
Joseph Winlock and J. J. MacKinney, E. G. Budd Mfg. Co. 
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Be sure to visit the TAMCO ex- 
hibit when you come to the expo- 
sition and talk things over with 
TAM Engineers. They will gladly 
explain how Titanium alloys help 


to improve the quality of steel. 
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List of 
EXHIBITORS 


Baca Co., Philadelphia.—Booth G-39. 

Acme Electric Welder Co., Huntington Park, Calif.—Booth A-6. 
Acme Industrial Co., Chicago.—Booth H-51. 

Adirondack Foundries & Steel Co., Watervliet, N. Y.—Booth 298. 
Advance Polishing Wheels, Inc., Chicago.—Booth G-34. 

Electric Co., Inc., Philadelphia.—Booth 211. 
Electrothermic Corp., Trenton, N. J.—Booth 211. 

n Mfg. Co., Hartford, Conn. footh B-39. 
Chalmers Mfg. Co., Milwaukee.—Booth 86 
Corp., Niagara Falls, N. Y.—Booth 62. 

uminum Co. of America, Pittsburgh.—Booth 52. 

luminum Ore Co.—Booth 52. 

-y Ferguson Co., Cincinnati, Ohio.—Booth C-54. 

nerican Brake Shoe & Foundry Co., Chicago Heights, I!l.—Booth D-23. 
ierican Brass Co., Waterbury, Conn.—Booth 278. 
erican Bridge Co., Pittsburgh.—Booth, Stage. 
rican Car and Foundry Co., New York.—Booth 270. 
rican Chain & Cable Co., Bridgeport, Conn.—Booth A-27. 
rican Foundry Equipment Co., Mishawaka, Ind.—Booth D-61. 
‘rican Gas Association, New York. Combined Ind. Gas Exhibit. 
rican Gas Furnace Co., Elizabeth, N. J.—Booth C. 
rican Gasifier Co., Wallingford, Conn.—Booth F-54. 
ican Inst. of Mining and Metallurgical Engineers, New York. 
Booth 293. 
ican Machine and Metals, Inc., East Moline, Ill.—Booth D-29. 

in Machinist, New York.—Booth 3. 

in Magnesium Corp.—Booth 52. 

in Manganese Steel Div. of American Brake Shoe & Fdy. Co., 
hicago Heights, Ill.—Booth D-23. 

an Metal Market, New York.—Booth A-19. 
can Rolling Mill Co., Middletown, Ohio.—Booth F-31. 
can Society for Metals, Cleveland.—Booth 215. 

an Steel Castings Co., Newark, N. J.—Booth 298. 

an Steel & Wire Co., Cleveland.—Booth, Stage. 

in Welding Society, New York.—Booth H-43. 

Metal, Inc., Milwaukee, Wis.—Booth F-50. 

Corp., Philadelphia.—Booth 12. 
rong Cork Co., Lancaster, Pa.—Booth D-35. 

Steel Castings Co., Chester, Pa.—Booth 298. 

nn Wire Cloth Corp., Philadelphia.—Booth D-21. 

itic Temperature Control Co., Inc., Philadelphia.—Booth 31. 
iotive Industries, Philadelphia.—-Booth A-54. 
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B ck & Wilcox Co., New York.—Booth 27. 

Ba! & Co., Inc., Newark, N. J1.—Booth G-43. 

; n Lecomotive Works, Philadelphia.—Booth E-6. 

B i. See Div., Baldwin Locomotive Works, Philadelphia.— 
Booth E-6, 

B tt-Cravens Co., Chicago.—Booth G-47. 

B h & Lomb Optical Co., Rochester.—Booth F-46. 

Bennett Insured Steel Treating Co., Newark, N. J.—Booth B-54. 

Bethlehem Steel Co., Bethlehem, Pa.—Booth D-6. 

Birdsboro Steel Fdry. & Machine Co., Birdsboro, Pa.—Booth 298. 

Black & Decker Mfg. Co.. Towson, Md.—Booth 44. 

Black Drill Co., Cleveland.—Booth B-29. 

Blast Furnace and Steel Plant.—Booth B-33. 

Botfield Refractories Co., Philadelphia.—Booth A-16. 

Bradley Washfountain Co., Milwaukee.—Booth B-22. 

Bridgeport Brass Co., Bridgeport, Conn.—Booth H-38. 

The Bristol Co., Waterburv, Conn.—Booth 66. 

Brown Instrument Co., Div. of Minneapolis-Honeywell Regulator Co., 

_ Philadelphia.—Booth 63. 

Charles Bruning Co., Inc., New York.—Booth A-22. 

Brush Development Co., Cleveland.—Booth 26. 

Bryant Heater Co., Cleveland.—Booth Q. 

Budd Induction Heating, Inc., Detroit.—Booth F-22. 

Adolph I. Buehler, Chicago.—Booth 30. 

Burkay Co., Toledo, Ohio.—Booth P. 

H. W. Butterworth & Sons Co., Bethayres, Pa.—Booth H-47. 


O suite Tungsten Corp., Union City, N. J.—Booth G-54. 
Cambridge Wire Cloth Co., Cambridge, Md.—Booth C-17. 


Campbell Div., Andrew C., American Chain & Cable Co., Inc., Bridge- 


port, Conn.—Booth A-27. 
Canadian Radium & Uranium Corp., New York.—Booth C-28. 
Carboloy Co., Detroit.—Booth E-34. 
Carborundum Co., Niagara Falls, N. Y.—Booth 236. 
Carnegie-Illinois Steel Corp., Pittsburgh.—Booth, Stage. 
Carpenter Steel Co., Reading, Pa.—Booth 254. 
Central Screw Co.. Chicago.—Booth 220. 
Chapman Valve Mfg. Co., Indian Orchard, Mass.—Booth 204. 
Chase Brass & Copper Co., Inc., Waterbury, Conn.—Booth F-30. 
Chicago Flexible Shaft Co., Chicago.—Booth 74. 
Chilton Co.—Booth A-54. 
Cities Service Oil Co., New York.—Booth F-45. 
Cleveland Overall Co.. Cleveland.—Booth B-16. 
Climax Molybdenum Co., New York.—Booth D-1. 
Coffing Hoist Co.. Danville. I!1.—Booth C-51. 
Colonial Alloys Co., Philadelphia.—Booth G-11. 
Columbia Steel Co. San Francisco.—Booth, Stage. 
ontinental Industrial Engineers, Inc., Chicago.—Booth 19. 
ontinental Machines, Inc., Des Plaines, Ill.—Booth B-46. 
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Copperweld Steel Co., Warren, O.—Booth B-6. 
pre ¢ Brass & Iron Foundries, Philadelphia.—Booth E-6. 
Crucible Steel Casting Co., Landsdowne, Pa.—Booth 298. 
Cyclone Fence Co., Waukegan, Ill.—Booth, Stage. 
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eemer Steel Casting Co., New Castle, Del.—Booth 298. 

P. de Sanno & Son, Inc., Phoenixville, Pa.—Booth C-30. 

Despatch Oven Co., Minneapolis, Minn.—Booth 4. 

Detroit Electric Furnace Div., Kuhlman Electric Co., Bay City, Mich.— 
Booth E-50. 

Detroit Rex Products Co., Detroit.—Booth 282. 

Detroit Testing Machine Co., Detroit.—Booth 208. 

Diamond Iron Works, Inc.—Booth 7. 

Harry W. Dietert Co., Detroit.—Booth 258. 

Henry Disston & Sons, Inc., Philadelphia.—Booth F-58. 

Do-All Eastern Machine Co., New York.—Booth B-46., 

Dodge Steel Co., Philadelphia.——Booth 298. 

The Dow Chemical Co., Midland, Mich Booth G-61. 

Drever Co., Philadelphia.—Booth H-22. 

Driver-Harris Co., Harrison, N. J.—-Booth 214. 


eRe Kodak Co., Rochester, N. Y.—Booth H-39. 
Ecco High Frequency Corp., New York.—Booth C-38. 
Eclipse Fuel Engineering Co., Rockford, Ill—-Booth H. 
Eisler Engineering Co., Inc., Newark, N. J.—Booth A-50 and A-6, 
El Taller Mecanico Moderno. Booth F-57. 

Elastic Stop Nut Corp., Union, N. J.—Booth G-31. 
Electro Manganese Corp., Minneapolis, Minn.—Booth 90, 
Electroloy Co., Inc., Bridgeport, Conn.—-Booth A-6. 
Empire Steel Castings, Inc., Reading Pa.—Booth 298. 
Eutectic Welding Alloys, Inc., New York.—-Booth A-11 
Expert Welding Machine Co., Detroit.—Booth A-6. 


F oda Foundry Corp., Bloomfield, N. J.—Booth G-38 
Farrel-Birmingham Co., Philadelphia.—-Booth 298. 
Federal Machine & Welder Co., Warren, O.—Booth A-6 
Fieser-Lundt, Inc., New York.—Booth B. 

Firth-Sterling Steel Co., McKeesport, Pa.—-Booth 98 
Foxboro Co., Foxboro, Mass.—-Bcoth F-12. 

Franklin Institute, Philadelphia. 


eee Publications, Inc., Cincinnati.—Booth F-57. 

Gehnrich & Gehnrich, Inc., Woodside, L. I., New York.—Booth M. 
General Alloys Co., Boston.—Booth 2. 

General Electric Co., Schenectady, N. Y.—-Booth 230. 

General Electric X-Ray Corp., Chicago.—Booth 230. 

General Gas Light Co., Kalamazoo, Mich.—Booth T. 

General Steel Castings Corp., Eddystone, Pa.—Booth 298. 

Globar Div., Carborundum Co., Niagara Falls, N. Y.—Booth 236. 
Claud S. Gordon Co., Chicago.—Booth 208. 

Grob Brothers, Grafton, Wis.—Booth H-51. 

Gulf Oil Corp., Philadelphia.—Booth G-36. 


H & H Research Co., Detroit.—Booth 222 
Hamilton Mfg. Co., Two Rivers, Wis.—-Booth G-30. 
Handy & Harman, New York.—Booth C-40. 

Charles Hardy, Inc., New York.—Booth G-13. 
Harnischfeger Corp., Milwaukee, Wis.—Booth 82. 

Hartford Electric Steel Corp., Hartford. Conn.—-Booth 298. 
Hauck Manufacturing Co., Brooklyn.—Booth A-23. 

C. I. Haves, Inc., Providence.—Booth C-34. 

Heat Treating and Forging, Pittsburgh.—Booth B-33. 
Hevi-Duty Electric Co., Milwaukee, Wis.—Booth E-30. 
Hild Floor Machine Co., Chicago.—Booth H-59. 

Hitchcock Publishing Co., Chicago.—Booth G-58. 

Hobart Brothers Co., Troy, O.—Booth D-39. 

W. J. Holliday & Co., Hammond, Ind.—Booth F-38. 
Holo-Krome Screw Corp., Hartford, Conn.—-Booth E-26. 
Charles A. Hones, Inc., Baldwin, N. Y.—Booth L. 

E. F. Houghton & Co., Philadelphia.—Booth 60. 

Hunt Spiller Mfg. Co., Boston.—Booth 298. 


t sinste Testing Laboratories, Inc., Chicago—-Booth 76 

Independent Pneumatic Tool Co., Chicago.—Bvoth C-2]. 

Induction Heating Corp., New York.—Booth G-26. 

Industrial Heatina, Pittsbureh.—Booth B-50. 

Industrial Publishing Co., Cleveland.—Booth A-26. 

Industry & Weldina.—Booth A-26. , 

Ingersoll Steel & Disc Div., Borg-Warner Corp., New Castle, Ind.— 
Booth C-26. 

International Nickel Co., New York.—Booth D-26. 

The Iron Age, New York.—Booth 296. 


ea Buff Co., Lone Island City, N. Y.—Booth H-6. 
Jessop Steel Co., Washington, Pa.—Booth_ 13. 
Tohns-Manville Sales Corp., New York.—Booth H-12. 
Tones & Laughlin Steel Corp., Pittsburgh.—Booth 216. 
; (Continued on page 562) 
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MANGANESE VANADIUM 


@ Simple composition, simple heat treat- 
ment, high physical properties — all in one 
great forging steel. 


@ In light or heavy sections, only single 
normalize and temper—within the means 
of any heat treatment shop — develops an 
exceptional combination of high yield 
point, high ductility, high fatigue value, 
and unusual resistance to impact through- 
out a range that extends well below 0°F. 
@ In the normalized condition, the pene- 
tration of hardness is excellent, developing 
uniform hardness from the surface to the 
center of heavy forgings. 


@ Internal structure — characteristic of 
vanadium — is fine-grained and therefore 
of high toughness and impact resistant. 


For crusher shafts 





Manganese Vanadium is also free scaling 
in forging. Machinability is excellent—the 
result of uniformity of hardness and micro- 
structure. 


@ Many uses of this steel under severe 
service conditions are of long standing - 
such as reciprocating and revolving parts 
of locomotives, crusher shafting, shafts for 
Diesel engines, turbines and generators, 
piston rods for forging equipment, and 
various types of mining, oil refining and 
chemical machinery subjected to very cold 
climate or low temperature processes. 


@ Yet, with ali these exceptional qualities, 
heat treatment is simple — no unusual sen- 
sitivity at heat treating temperatures — no 
unusual modifications in the simplest shop 
practice—an ideal steel where high prop- 





























erties must be developed easily and 
accurately with a minimum of heat 
treating facilities. 


@ The New York Central specified 
Manganese Vanadium for main and 
side rods on 50 Mohawk type locomo- 
tives purchased last year and for 15 





For generator sha 


more now on order. And for light 
sections, the Pilliod Company uses 
Manganese Vanadium for all modern- 
ized Baker valve motion parts. Aver- 
age results of many tests on these ap- 
plications are shown in the table fol- 
lowing. 


MANGANESE VANADIUM STEEL 






































Baker Valve Motion Parts 
Main Rods Side Rods Radius Arms Bell Cranks 
Y. P. ibs. sq. in. 76,110 75,100 81,000 78,500 
Tens. Strength 103,410 103,100 106,500 99,400 
Elong., % in 2” 26.9 28.2 26.5 27.5 
Red. Area, % 63.0 60.1 64.1 65.9 
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R atiey. Koett Mfg. Co., Chicago.—Booth C-57. 

C. M. Kemp Mtg. Co., Baltimore. 

The Kent Co., Inc., Rome, N. Y¥.—Booth C-49. 
Andrew King, Narberth, Pa.—Booth B-31. 

Krouse Testing Machine Co., Columbus, O.—Booth 212. 
Kuhlman Electric Co., Bay City, Mich.—Booth E-50. 


SF Electric Steel Co., Latrobe, Pa.—Booth 15. 

Lebanon Steel Foundry, Lebanon, Pa.—Booth 298. 

Leeds & Northrup Co., Philadelphia.—Booth 20. 

Lepel High Frequency L aboratories, Inc., New York.—Booth 229. 
Lewis Machine Co., Cleveland. Booth (2-5 8. 

L’Hommedieu & Sons Co., Chas. F., Chicago.—Booth E-44. 
Lincoln Electric Co., Cleveland.—Booth 40. 

Lindberg Engineering Co., Chicago. sooth 68. 


Maas ind Waldstein Co., Newark, N. J].—Booth A-15. 

MacDermid, Inc., Waterbury, Conn.—Booth G-46. 

Machine Tool Blue Book.—Booth G-58. 

Machinery, New York.—Booth 23. 

Machinery Mfg. Co., Vernon, Los Angeles, Calif.—Booth G-42. 

Macklin Co., Jackson, Mich.—-Booth 274. 

Magnaflux Corp., Chicago.—Booth A-30. 

Magnetic Analysis Corp., Long Island City, N. Y.—Booth A-12. 

ae . Co., Div. of Diamond Iron Works, Inc., Minneapolis, Minn. 
ooth 7. 

Malleable Iron Fittings Co., Branford, Conn.—Booth 298. 

P. R. Mallory & Co., Inc., Indianapolis, Ind.—Booth 202 and A-6. 

Manganese Steel Forge Co., Philadelp hia.—Booth D-21. 


Manhattan Rubber Mfg. Div. of Raybestos-Manhattan, Inc., Passaic. 


N. - Booth B-13 


Marburg Brothers, Inc., New York—Booth 262. 

| he M itchless Metal Polish Te... Chicago. Booth G 34. 
Vi 1urath Inc i I leveland soot! D 31. 

McGraw-Hill Publishing Co., New York.—Booth 
McKay (¢ o., Pittsburgh. Booth E-38 


McKenna Metals Co., Latrobe, Pa.—-Booth D-55. 
Mears-Kane-Ofeldt, Inc., Philadelphia.—Booth S 

Metal Fimshing.—Booth B-56. 

Metal Industry Publishing Co., New York.—Booth B-56. 
M etal Progress, Cleveland. Booth 215. 

Metal & Thermit Corp., New York.—Booth F-26. 

Metals and Alloys, New York.—Booth A-38. 

Metlab Co., Philadelphia.—Booth 39. 

Midvale Co., Philadelphia.—Booth E-6. 

Milburn Co., Detroit Booth H-37. 
Minneapolis-Honeywell Regulator Co.—Booth 63. 

Modern Machine Shop.—Booth F-57. 

Molybdenum Corp. of America, Pittsburgh.—Booth E-42. 
D. A. Moreinis, New York.—Booth B-46. 

Morse Magneto Clock Co.. New York.—Booth B-35. 
Motch & Merryweather Machinery Co., Cleveland.—Booth F-41. 
Multi-Hydromatic Welding Co., Detroit.—Booth A-6. 


Hetions! Electric Welding Machine Co., Bay City, Mich.—Booth A-6. 
National Industrial Publishing Co., Pittsburgh.—Booth B-50. 
National Machine Works, Chicago.—Booth N. 

National Time & Signal Corp., Detroit.—-Booth B-63. 

National Tube Co., Pittsburgh.—Booth, Stage. 

Nicholson File Co., Providence, R. I. Booth F-42. 

Norton Co., Worcester, Mass.—Booth 290. 


B... Products, Inc., New York.—Booth 226. 

Oficina Mecanica Moderna.—Booth F-57. 

Ohio Carbon Co., Cleveland.—Booth F-39. 

Ohio Crankshaft Co., Cleveland.—Booth 264. 

The Ohio Seamless Tube Co., Shelby, Ohio.—Booth A-7. 
The Ohio Steel Foundry Co., Springfield, Ohio.—Booth 22. 
Tinius Olsen Testing Machine Co., Philadelphia.—Booth 277 


Ozalid Products Div., General Aniline & Film Corp., Johnson City, 
N 


Y.—Booth H-26. 


P a r Machine Co., Meriden, Conn.—Booth H-6. 


Page Steel & Wire Div., American Chain & Cable Co., Inc., Monessen, 


Pa.—Booth A-27. 
Pangborn Corp., Hagerstown, Md.—Booth C-46. 
Park Chemical Co., Detroit.—Booth 279. 
Parker Kalon Corp., New York.—Booth G-53. 
Partlow Corp., New Hartford, N. Y.—Booth F. 
P. A. Patterson Co., Philadelphia.—Booth C-61. 
Penn Steel. Castings Corp., Chester, Pa.—Booth 298. 
Pennsylvania Electric Steel Castings Co., Hamburg, Pa.—Booth 298. 
Penton Publishing Co., Cleveland.—Booth 70. 
Philadelphia Electric Co., Philadelphia.—Booth E-58. 
Phillips Mfe. Co., Chicago.— Booth 266. 
Physicists Research Co., Ann Arbor, Mich.—Booth 291. 
Porter-Cable Machine Co., Syracuse, N. Y.—Booth A-37. 
Horace T. Potts Co., Philade phia.— Booth 250. 
Product Engineering, New York.—Booth 3. 
Products Finishing.—Booth F-57. 
Progressive Welder Co., Detroit.—Booth A-6. 
Pulmosan Safety Equipment Corp., Brooklyn, N. Y.—Booth H-35. 
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B vices Co., Inc., New York.—Booth H-30. 


RR stains Chemical Co., Inc., New York.—Booth C-55, 

N. Ransohoff, Inc., Cincinnati, Ohio.—Booth B-10. 

Kansome Concrete Machinery Co., Dunellen, N. J.—Booth B-17. 

Reading Steel Castings Div., American Chain & Cable Co., Inc. -» Reading, 
Pa.—Booth 298. 

Reeves Pulley Co., Columbus, Ind.—Booth A-53. 

Reinhold Publishing Corp., New York.—Booth A-38. 

Republic Steel Corp., Cleveland.—Booth D-36. ’ 

Resistance Welder Mfrs. Association, Philadelphia.—Booth A-6, 

pre Copper & Brass Co., New York.—Booth 248. 

. E. Rhoads & Sons, Philadelphia.—Booth A-57. 

Richie Testing M achine Division, American Machine and Metals, Inc., 
East Moline, Ill.—Booth D-29, 

John A. Roebling’s Sons Co. Trenton, N. J.—Booth H-16, 

R. S. Products Corp., Philadelphia—Booth D. 

Ruud Mfg. Co., Pittsburgh.—Booth O. 

Joseph T. Ryerson & Son, Inc., Chicago.—Booth G-17. 





Heme Engineering Co., Salem, Ohio.—-Booth 1. 

Geo. Scherr & Co., New York. Jooth B-43. 

A. Schrader’s Son, Brooklyn, N. Y¥.—Booth B-51. 

Sciaky Corp., Chicago.—Booth 242. 

Scully Steel Products Co., Chicago.—Booth, Stage. 

Selas Co., Philadelphia.- Booth E. 

Sellers Engineering Co., Chicago.—Booth R. 

Sentry Co., Foxboro, Mass.—-Booth 8. 

Sleeper & Hartley, Inc., Worcester, Mass. Booth B-1. 
S-M-S Corp., Detroit.—Booth A-6. 

Specialties Mfg. Co., Inc., Bloomfield, N. J.—Booth G-38. 
Spencer Turbine Co., Hartford, Conn.—Booth 35. 
Standard Alloy Co., Cleveland.— Booth 11. 

Standard Pressed Steel Co., Jenkintown, Pa.—Booth A-58. 
Standard Steel Spring Co.. Coraopolis, Pa.—-Booth 203. 
Standard Steel Works, Burnham, Pa.—Booth E-6. 

Steel, Cleveland.—Booth 70. 

Steel Founders’ Society of America, Cleveland.—Booth 298 
Steel Publications, Inc.—Booth B-33. 

Stoody Co., Whittier, Calif.—Booth E-61. 

D. A. Stuart Oil Co., Chicago.—Booth C-1. 

Summerill Tubing Co., Bridgeport. Pa.—Booth H-29 
Superior Tube Co., Norristown, Pa.—Booth H-46. 
Surface Combustion Corp., Toledo, O.—Booth J. 

Swift Electric Welder Co., Detroit.—-Booth A-6. 
Synthane Corp., Oaks, Pa.—Booth G-35. 





| noes Mfg. Co., C. J., Brooklyn, N. Y.—Booth 225. 
Taylor-Hall Welding Corp., Worcester, Mass.—-Booth A-6. 
Taylor- —— Corp., Warren, O.—Booth A-1 and A-6. 
Tempil Corp., New York.—Booth 28. 
Tennessee Coal, Iron & Railroad Co., Birmingham, Ala.—Boot tage. 
Thomson-Gibb Electric Welding Co., Lynn, Mass.—Booth A- 
Tide Water Associated Oil Co., New York.—Booth 292. 
Tinnerman Products, Inc., Cleveland.—Booth 45. 

Titanium Alloy Mfg. Co., Niagara Falls, N. Y.—Booth F-16 
Treadwell Engineering Co., Easton, Pa.—Booth 298. 

Harold E. Trent Co., Philadelphia.- Booth A-59. 

Triplex Machine Tool Co., New York.—Booth B-16. 


Un Welding, Inc., Cleveland. Booth 207. 
United States Steel Corp., Pittsburgh.—Booth, Stage. 


V ican Iron Works, Wilkes-Barre, Pa.—Booth 298. 
Vulcan Corp., Philadelphia.—Booth A. 


Wy it Cotecncy Corp., Detroit.—Booth B-55. 

Welding Engineer Publishing Co., Chicago.—Booth H-53. 
Welding Machines Mfg. Co.. Detroit.—Booth A-6. 

Welding Sales & Engingering Co., Detroit.—Booth A-6. 

Wells Mfg. Corp., Three Rivers, "Mich.—Booth E-54. 4 
Westinghouse Electric & Mfg. Co., Fast Pittsburgh, Pa.—Booth E-l. 
Wheelco Instruments Co., Chicago. —Booth 41. 

S. B. Whistler & Sons, Inc., Buffalo, N. Y.—Booth G-50. 
Wickwire Spencer Steel Co., New York.—Booth B-12. 

Lee Wilson Sales Corp., Cleveland.—Booth F-6. 

Wilson Mechanical Instrument Co., Inc., New York.—Booth 55. 
Wire Association, Stamford, Conn.—Booth A-34. 







Mite & Towne Mfg. Co., Philadelphia.—Booth C-6. 
Charles R. Yerger Co., Philadelphia.—Booth H-51. 
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FERROUS AND NON- FERROUS 


1. Production 


Blast Furnace Practice, Smelting, Direct Reduction and 
Electrorefining. Open-Hearth, Bessemer, Electric-Furnace 
Melting Practice and Equipment. Melting and Manufac 
ture of Non-Ferrous Metals and Alloys. Soaking Pits ang 
other Steel-Mill and Non-Ferrous-Mill Heating Furnaces 
Steel and Non-Ferrous Rolling, Wire Mill and Heavy Forg. 
ing Practice. ‘Foundry Practice, Furnaces, Equipment and 
Materials. Manufacture of Die-Castings. 


2. Processing and Fabrication 

Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Annealing, 
Carburizing, Hardening, Malleableizing, Nitriding, Surface- 
Hardening and Tempering. Heating Furnaces, Refractories, 
Fuels and Auxiliaries. Welding, Flame-Cutting, Hard- 
facing, Brazing, Soldering and Riveting. Cleaning, Pick- 


ling, Electroplating, Galvanizing, Metallizing, Coloring and 
Non-Metallic Finishing. 


3. Design and Applications 


Physical and Mechanical _ Properties (including Fatigue 
and Creep). Corrosion and Wear. Engineering Design 
of Metal-incorporating Products. Selection of Metals and 
of Metal-Forms: Competition of Metals with Non-Metals. 
Specific Applications of Metals and Alloys. 


4. Testing and Control 


Physical and Mechanical Property Testing and Inspec- 





: jentation. X-ray and 


tion. Routine Control ‘and Taitvs 




































N OW when America needs our utmost productive effort it is more important than 


ever that furnaces of all types be operated continuously at full capacity. That is 





why we suggest below the few simple rules which will enable you to get more servicc 
out of the refractories on which successful furnace operation so largely depends. By 
faithfully following these suggestions you will avoid costly shutdowns and help keep 


the wheels of production turning at maximum efficiency. 


MAKE SURE YOU ARE USING THE RIGHT 
REFRACTORY FOR EVERY APPLICATION 


If you are purchasing new installations or 
making replacements, insist that the refrac- 
tories are accurately specified for the job they 
have to do. No one refractory will answer all 
service requirements. With the advance of 
metallurgical science, furnace construction is 
becoming more complex, and the selection of 


refractories is a task calling for wide experi- 
ence and specialized knowledge. Refractories 
of exactly the right type, material, shape and 
size will not only last longer, but give im- 
proved results, increased production and 
lower maintenance and operating costs. What- 
ever your requirements, Carborundum will be 
glad to help you choose the refractory, or 
combination of refractories, that will do your 
job most efficiently and economically. 


Visit us in Booth 236 at the Show 

















Service from your Refractories 


MAKE SURE THE REFRACTORIES YOU 
USE ARE PROPERLY INSTALLED 


Any refractory installation will give better re- 
suits if it is properly set. Each piece should be 
accurately set, in proper alignment, with every 
joint thoroughly sealed with the correct ce- 
ment. Thorough workmanship in installing 
the right refractory will pay big dividends in 
lowered operating and maintenance costs, 
elimination of production interruptions and 
improvement in the quality of your work. 


MAKE SURE YOUR EQUIPMENT IS IN 
GOOD CONDITION 


The right refractory, correctly installed, will 
still not give the results you can rightfully 
expect if your furnace equipment is not in 
good condition. All burners should be prop- 
erly adjusted, and mechanical parts in proper 
working order. The frequent inspections and 
careful servicing necessary to maintain this 
condition will be amply repaid in higher 
efficiencies and lower costs. 





WRITE FOR FREE BOOKLET! 


Your own operators will be able to solve many common refractory 
problems with the aid of our new illustrated book “Super Refractories 
It tells the whole story of super refractories and 
contains many additional pages of helpful information and data. Write 


by Carborundum”, 


for your free copy today. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, 
Pittsburgh. Distributors: McConnell Sales and Engineering Corporation, Bir- 
mingham, Ala.; Christy Firebrick Company, St. Louis, Mo.; Harrison & Com- 
pany, Salt Lake City, Utah; Pacific Abrasive Supply Company, Los Angeles, San 
Francisco, Calif.; Denver Fire Clay Company, El Paso, Texas; 
Smith-Sharpe Company, Minneapolis, Minn. 


( Carborundum is a registered trade-mark of and indicates manufacture by The Carborundum Company 
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Blast Furnace Practice, Smelting, Direct Reduction 
and Electrorefining. Open-Hearth, Bessemer, Elec- 
tric-Furnace Melting Practice and Equipment. Melt- 
ing and Manufacture of Non-Ferrous Metals and Al- 
loys. Soaking Pits and other Steel-Mill and Non- 
Ferrous-Mill Heating Furnaces. Steel and Non-Fer- 
rous Rolling, Wire Mill and Heavy Forging Practice. 
Foundry Practice, Furnaces, Equipment and Materials. 
Manufacture of Die Castings. 


Gates and Risers 


Tue ,TECHNIQUE oF GATES AND RISERS 

(‘Aus der Praxis der Anschnittechnik’’) 

R. LEHMANN. Giesserei, Vol. 28, May 
2, 1941, pp. 197-204. Practical 


The determination of arrangement and 
size of gates, risers and strainer gates in a 
mold is discussed, and a few practical 


pointers are given. ‘The strainer gate sec- 
tion should be slightly larger than the 
pouring gate and at least twice as large 
as the ingate. 

The ingate diameter is twice as large 
as the upper width of the slag catcher, and 
the lower width of the slag catcher is equal 
to the upper width of the ingate (if only 
one is required). The depth of the strainer 





444 Madison Avenue 
New York City 








CASTING SHOPS AND FOUNDRIES 


Speed Up Production 
Reduce Waste 
Improve Quality of Castings 


by consistently using 


LITHIUM 


Efficient in minute amounts LITHIUM has now become a convenient tool 
for eliminating inclusions, porosity, and other causes of metal diseases. 


LITHIUM MASTER ALLOYS 


Most efficient form for the addition of LITHIUM to molten metals, com- 
bining the effective scavenging and reducing power of LITHIUM with the 
facility of conventional alloying addition agents. 


Customary addition; of Master Alloys introduce metallic LITHIUM in 
amounts ranging from 0.005% to 0.025% LITHIUM. No change in con- 
ventional foundry practice is entailed. 


For information please write 


LITHALOYS CORPORATION 


ITHALOYS 


Plant: 219 Banker Street 
Brooklyn, N, Y. 











gate is equal to the width of the ingate 
arch, and the thickness of the latter (for 
one ingate) is equal to 4%4 of the upper 
width of the slag catcher. . 

The section of the entrance is determined 
from A = weight of piece/flow velocity 
Xx filling time X unit weight (spec. gr.). 
The flow velocity should be 2-3 ft./sec., an 
average of 2.5 ft./sec. to be conveniently 
used for calculation. 


The filling time depends on the design 
of the casting; for 1 dm. of heavy pieces 
with thick walls 1-3 sec., for average pieces 
3-5 sec. may be expected. The flow velocity 
in the ingate can be determined from 


Vs V2xX 0.85 X g X h for light metal, 
V 2 X 0.75 X g X h for cast iron, and 
V 2 X 0.70 X g X h for steel and heavy 
metals. Directions are given in diagrams 
for the best arrangement of ingates, gates, 
risers, and their functions explained in de- 
tail. Ha (1) 





Foundry Sand 


“SoME FUNDAMENTAL ASPECTS OF 

Founpry Sanp.” E. J. Asn & Erik 

O. Lissett (Univ. of Mich.) Foundry, 

Vol. 69, July 1941, pp. 60-61, 118-119; 

Aug. 1941, pp: 60, 130-131. Investi- 
gation, 





The apparent deficiencies of the A. F. A 
method for preparing the standard con 
pression test for sand are explored throug 
the study of factors influencing the ra: 
ming process. 

The primary factors of any sand are 
shape, size, distribution of grains, amou 
and type of clay, water content and gra 
surface condition. Ottawa sand was used 
typical of round sand grains and O! 
crushed silica sand as the angular sand. 


Sand and water were mixed in a “wi: 
master.” Specimens were rammed on 
A. F. A. standard rammer. The moist 
content was determined on the sand in 
rammed specimen. 

The permeability number was calcula 
from data based on the time required fo 
liters of air to flow through the standa 
specimen under measured pressure. P 
meability was influenced by the actu 
amount of voids present; the actual surfa 
area of the grains; the shape of the void 
and the surface condition of the sa 
grains. 


The chief difference between British a: 
American specimens is the degree of co: 
pression. The British specimen is com 
pressed to one or more standard densitics 
before testing, while the A. F. A. specime: 
is rammed by allowing a fixed amount of 
kinetic energy to be converted into com 
pression work. 


The density of a rammed sand specimen 
is controlled by the frictional resistance 
between grains. This in turn can be traced 
to: size and shape of grains; surface con- 
dition; grain distribution; and water con- 
tent. 


The density increases with the grain size. 
Water added to a clay-free sand will in- 
crease the frictional resistance of the grains 
—that is, the dry apparent density de- 
creases and intergranular space increases. 


Dry apparent density or dry weight of 
the same sand is constant and independent 
of water content above 2% moisture. The 
apparent density, on the other hand, in- 
creases as a hyperbolic function. 


True density was determined by a density 
bottle having a volume of 50 cc. of water 
at 15°C. The values obtained were, for 
Ottawa sand, 2.65; for No. 7 angular, 2.64. 
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Only through improved mechanization will industry find the 15 
billion additional man hours needed to meet the requirements of 
our Defense Program ... Men who watch the steel go by are estab- 
lishing new production records with Morgan Continuous Rolling 


Mills because Morgan has always planned and built for the future. 
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Dry voids are constant and independent of 
the moisture above 2%. 

The ramming of British specimens is 
based on an “index of ramming.” This in- 
dex of ramming = (dry apparent density 
X 100/true density)—42. The term in 
parentheses represents the % volume by 
grains, or 100 minus dry voids. Therefore, 
the formula may be written: Index of ram- 
ming = 100 — dry voids — 42. 

Flowability is constant and independent 
of moisture above 2%. Flowability tests at 
225°F. showed values of 92-97 for round 
grains. 

Using the A. F. A. method of preparing 
































sand grains, the following results were ob- 
tained: Round sand grains are more flow- 
able than angular grains. Round grains are 
more dense when rammed than angular 
grains. 

Angular grains have greater intergranular 
space when rammed. Angular grains have 
higher permeability than round ones. 

Between 2 and 12%, water variation 
has no effect on intergranular void vol- 
ume, on dry permeability and on flowa- 
bility. In the low moisture range (0.5-2.5% 
for round and 0.5-4% for angular grains) 
green permeability exceeds dry permeabil- 
VSP (1) 


ity values. 


A Timely Tip on Processing 
Copper and Copper Alloys 


Here are four ways you gain when you use 
Ferrisul (Anhydrous Ferric Sulfate) in your 
pickling solutions: 

1. A RAPID PICKLE: Ferrisul is removing scale 
from cartridge case brass in 3 to 4 minutes. 


2. A COMPLETE PICKLE: Ferrisul reacts with 
the red scale, oxidizing it to black cupric 
oxide which dissolves immediately in the 
same bath. NO MORE RED STAINS! 


3. AN IMPROVED SURFACE; Ferrisul is pro- 
ducing an “Exceptional Appearance’ on 
partially complete cartridge cases. The sur- 
face not only looks good but is good for 
subsequent drawing operations. 


4. A SAVING IN METAL: Ferrisul solutions 
do not attack metal as rapidly as do other 
oxidizing agents, thereby saving valuable 
metal and chemicals previously wasted. 
Freedom from pits tends to prevent sub- 
sequent cracks and breaks. 


Copper and Copper Alloys on which Ferrisul 
has been successfully used include cartridge 
brass, high brass, low brass, leaded brass, 
red brass, rich low brass, commercial bronze, 
nickel aluminum bronze, phosphor bronze, 
silicon bronze, cupro nickel, gilding metal, 
nickel silver, and pure copper. 

Write today for full information on a// 
Ferrisul’s unique advantages and for tech- 
nical information on your particular prob- 
lems. MONSANTO CHEMICAL COMPANY, 
Merrimac Division, Everett Station, Boston, 
Massachusetts. 
































la. Ferrous 


Hydrogen in Steel 


“CONTROL OF HyYpROGEN IN STEEr.”’ 

Henry D. Hreparp. Steel, Vol. 108, 

June 16, 1941, p. 69-70, 103-104. Prac. 
tical discussion. 


A method is proposed for eliminating 
hydrogen from molten steel by varying the 
boil. The most important source of hydro. 
gen in steel is probably the water vapor in 
the gases in the melting chamber. The only 
apparent means of expelling hydrogen from 
the metal is the boil of the bath. 


It is very likely that the carbon mon. 
oxide of the boil has the power to carry 
off with it some of the other gases, includ. 
ing hydrogen, in the metal. A strong boil 
may be more effective. The temperature 
during the working period should not be 
too high, as otherwise it lessens the vigor 
of the boil and increases the solubility of 
the metal for gases. 


Carbon and, particularly, manganese may 
also have some solvent power for hydrogen. 
Prolonging the boil proportionately elimi- 
nates these elements also and thus favors 
expulsion of hydrogen. 


To eliminate hydrogen, the boil should 
be varied in volume and perhaps in vigor 
according to the amount of humidity in 
the air when the metal is being melted. The 
following table shows a tentative program 
for making rimming steel with 0.10°% C 
and 0.35% Mn, and gives the proper car- 
bon content in the bath metal when t:pped 
in varying atmospheric conditions. 

















Air temp., Saturation of air in % | 
°F. Below 30 | 30-60 | 60-80 | + 100 
Below 32 | 0.08 | 0.08 | 0.07,| 06 
32-50 0.08 0.07 0.06 06 
50-70 0.07 0.06 0.05 05 
70-100 0.06 0.05 0.04 | 04 
The necessary carbon to give 0.1' % in 
the finished steel will be gained from addi- 
tions. If this prexosed procedure do.s not 
prevent trouble t.om hydrogen, it : be 
necessary to limit the amount of water 
vapor that enters the melting chambcr by 


blowing producers with air instead of steam 
and by drying the air entering the furnace 
for combustion. MS (1a) 


Ingot Molds for Killed Steels 


“RoLe or THE Incot Mop in Con- 
TROL OF SEMI-FINISHED SURFACE ON 
Kittep Steers.” Henry J. Forsyts 
(Republic Steel Corp.) Blast Furnace 
& Steel Plant, Vol. 29, June 1941, pp. 
609-617. Investigation. 


Studies were made in a plant that pro- 
duces all grades of open-hearth killed steels 
in 100- and 200-ton basic furnaces. Twenty 
x 20 in. Gathmann molds, producing @ 
7200-lb. ingot, were used for experiment 
and all production tonnages. 


Mold coating is a basic yet often neg- 
lected operation affecting the surface of 
killed steels. Properly applied coatings will 
so effectively reduce the number of tears 
and seams on billet surface that they are 
indispensable to producers of billets who 
must pickle billets and remove all defects. 
Elimination of scabiness, frequently claimed 
to be the only advantage derived from coat- 
ing molds, is a distinctly secondary benefit. 


Liquid tar and powdered pitch are the 
most effective coatings for killed steels. It 
was demonstrated that an average of 1.2 
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Cores made with Truline* Binder are just the thing 
for intricate castings of magnesium and aluminum, 
because they collapse so fast that there’s little 
chance for core resistance to cause shrinkage cracks. 

But this is only one advantage of 
using Truline Binder in non-ferrous 
castings. You'll find that sand is 
easily and quickly removed. Shorter 
baking time gives you more core 
oven output. 

And for magnesium: You can bake 

cores at temperatures as low as 300° F. 
ae ge This means you can put inhibitors 

Easy te tande «= Tight in the mix—instead of spraying 

on the baked core surfaces. 

It all adds up to more sound finished castings, 
turned out faster at less cost. Clip the coupon to 
your letterhead and mail it today. We'll see that 
you get the facts about Truline Binder and a 
sample if you want it. 


TRULINE BINDER 


| i On a On 68 One POWDER. COMPAN? 
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HOW TO KEEP shrinkage cracks 


our or NON-ferrous castings 








HOW TRULINE BINDER 
INCREASES PRODUCTION 
IN MANY FOUNDRIES 


SAVES TIME ON BAKING Iruline 
Binder bakes through quickly —in- 
creasing core oven output. Time sav- 


ing is sometimes as much as 30%. 


SAVES TIME ON CLEANING Cores 
collapse quickly; this makes cleaning 
faster. Some foundries have cut clean- 
ing time 50% with Truline Binder. 


SAVES TIME ON RAMMING ! lowability 
of Truline Binder mix speeds ram- 


ming, particularly in green sand facings. 








*Reg. U. S. Pat. Off., by Hercules Powder Co. 
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hrs. chipping per bite: ton could be saved 
by using properly coated molds. Where 
used for steels containing less than 0.25% 
C, mold coatings produced the greatest 
benefit by reducing the number and depth 
of large surface defects. 

“Mold action” on coarse-grained steels 
and corner cracking on certain critical 
grades, often attributed to mold coatings, 
were found to occur with equal severity on 
ingots from coated and uncoated molds 
used for the same heat. The mold tem- 
perature when tar coatings are applied must 
be controlled and should be the highest 
that will give a smooth, even coating. In 
most cases, excellent results are obtained 
when the molds are between 300° to 450 


Pitch has a lower volatility than tar and 
will generally produce a° slightly better 
surface, but it must not be used in excess. 
Mold temperatures for pitch must be above 
200° F. 

Mold age exerts a profound influence on 
the billet surface of higher carbon steels 
because of progressive ‘‘fire-checking” of 
the inner walls. The amount of chipping 
increased from an average of 150 ft. per 
ingot produced from molds 5° pours in 
service to 365 ft. per ingot produced from 
molds 115 pours in service. Actual.produc- 
tion records for the same grade of steel 
showed only a moderate increase in aver- 
age scarfing hrs. per ton during the first 60 
pours in service, a sharp increase between 
60 and 80 pours, and then a gradual in- 





4” VALGIUM METAL 


FOR IMPROVING FERROUS 
AND NON-FERROUS CASTINGS 


and tensile strengths. 


metals. 


Turnings Or Chips 





Calcium-treated cast irons are denser, stronger, and more 
uniform than ordinary irons. 
contain practically no residual reagent and have higher yield 


Calcium is e3pecially useful for producing deoxidized copper 
castings of high conductivity, for deoxidization of high strength 
bronzes and for the purifying of many other non-ferrous 


In addition Calcium is a surprisingly useful and efficient 
deoxidizer, scavenger and purifier for many metals. 


Additional Uses In The Metal Industries 


Calcium is one of metallurgy’s most versatile aids. 
for specific “alloying” effects in aluminum alloys, in bearing 
metals, in nickel-chromium resistor alloys, in telephone-cable 
and battery lead, etc.; for de-bismuthizing lead; for reducing 
chromium and thorium compounds; for maintaining vacuum in 
radio tubes, X-ray tubes, etc., and in a variety of other ways. 


Calcium Is Available In The Form Of: 


Large Irregular Size Lumps Of 7 To 25 Pounds 
Cast Slabs Of 45 To 50 Pounds 

Solid Cast Cylinders Of Approximately 50 Pounds 
Hollow Cast Cylinders Of Approximately 45 Pounds 
Cut Pieces Of 1 To 2 Pounds 


Steels deoxidized with calcium 


It is used 





CHARLES HARDY, INC. 


420 Lexington Avenue, New York, N. Y. 


DISTRIBUTOR OF CALCIUM METAL FOR 
ELECTRO METALLURGICAL COMPANY 





crease through the remaining life of mold. 

Experiments with coated and uncoated 
molds having different service lives showed 
that surface defects on billets from uncoated 
molds decreased with mold age. New un. 
coated molds produced more defects than 
old coated molds. 


Observation and experiment showed thar 
new molds, whether coated or uncoated, 
have a marked tendency to produce corner 
cracks, and will do so during the first 10 
pours in service. It is very important that 
molds less than 10 pours in service are not 
used for any grade of steel susceptible to 
corner cracks, especially when  coarse- 
grained. Large butt cracks can also be 
traced to new molds. 

Tests with different soaking times 
showed that scarfing hrs. per ton decreased 
with increasing soaking time, because of 
progressive elimination of small seams and 
scabs by increased scaling of ingots in soak- 
ing pits. This indicates that good soaking 
practice can reduce detrimental effects of 
poor mold conditions, and that ingots from 
properly-coated and good molds should 
produce good billet surface with normal 
or slightly subnormal soaking. MS (1a) 


Die Heating in Wire-Drawing 


HEATING OF WrrE AND Die 1n Wir: 
DrawinGc (‘“‘Erwarmung von Draht un 
Diise beim Kaltziehen’’) A. EICcHING: 
& W. Lvec. Mitt. Katser-Wilheln 
Inst. Eisenforsch. Diisseldorf, Vol. 23 

No. 2, 1941, pp. 21-30. Research. 


Heat is produced in wire drawing 
the plastic deformation in the wire 
by the friction between the wire 
die. Experiments are described to d 
mine the friction coefficient and the 
perature distribution in the wire; a 
wire with 0.05%C and a patented 
wire of 0.59%C were used in th 
periment. 

The friction coefficient depends la 
on the pressure, which influences the 
cosity of the lubricant, and on temper 
and to a certain extent also on the ve! 
of the wire in the die. 

The mechanical energy consumed in 
drawing was found, in the soft steel wre, 
to be equivalent to the heat produced In 
the patented wire, a latent heat remaining 
after drawing of about 10% was found, 
both in the patented and in the annealed 
state. The formulas for the calculation of 
temperature, temperature equalization and 
the velocity of the latter are derived. 

Ha (ia) 


High Quality Pig Iron 


“MANUFACTURE OF Hicu Qvatity, Low 

Cost STEEL; Basic Open-HEARTH 

Iron.”” Paut J. McKimm. Steel, Vol. 

108, June 23, 1941, pp. 62, 64-66. 
Practical discussion. 


The quality of pig iron depends more 
on the iron maker than on the type of 
charge. The practice of using virgin ores 
with 50-56% Fe and pushing the blast- 
furnace beyond its practical operating limits 
for production in order to meet economical 
cost may result in iron of questionable qual- 
ity. An alternative to obtain good yield, 
low cost, and more desirable iron is to use 
scrap, when the price permits, and other 
cheapeners. 

High-quality iron has been produced con- 
sistently for years with burden contaiming 
16% open-hearth slag and 35% scrap, Wi 
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Top charging is only one of the many pro- 
duction advantages you enjoy when you specify 
SWINDELL—but this advantage saves you half 
to a full hour's time on every charge—saves labor 
—prolongs refractory life—assures a full furnace. 
The dependable operation of Swindell Swinging 








_ SWINDELL* DRESSLER €oa,p0ra/0n 


DESIGNERS AND BUILDERS OF MODERN FURNACE EQUIPMENT SINCE 1850 


Roof Electric Melting Furnaces is maintained on 
the heaviest schedules, due to exclusive unitized 
construction of furnace body, roof lifting unit, 
roof and electrode structure—which makes your 
savings dependable! Call in a SWINDELL man 
for complete information—soon. 





PITTSBURGH, PA. 








45% during some periods. Results were 
a saving of 400 Ibs. coke and 450 Ibs. 
limestone over straight ore, cinder, mill 
scale and slag; the yield was much greater 
than furnace rating; smooth and constant 
movement in the furnaces was obtained: 
and uniform composition of iron resulted. 
The iron contained consistently 0.90- 
1.15% Si, with the last ladle in the cast 
containing 0.85% Si. The iron is charged 
directly into the open-hearth furnace from 
the ladle without mixer or mixer-cars. 
The burden can contain 16-20% open- 
hearth slag without causing ill effects, even 
though phosphorus increases to 0.35%. 
Many blast-furnace operators contend that 
higher manganese (2-2.50%) in the pig 









is beneficial. It actually has no apparent 
effect on steel quality because residual man- 
ganese will usually be the same, depending 
on open-hearth procedure. 

Sulphur is reduced more economically in 
the blast-furnace than in the open-hearth 
furnace. Sulphur can be considerably high- 
er than generally specified, as there is al- 
ways sufficient manganese to maintain man- 
ganese sulphide with no excess sulphur to 
form iron sulphide. Tests conducted with 
steel for extra-deep-drawing cold strip 
where ladle sulphur was 3 times as high 
as the maximum permissible showed no ill 
effects in processing or in testing. 

Irregular furnace operation will produce 
poor iron. Irrespective of charge, chemi- 
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Illustrated above is a tilting type, oil-fired, 750 lb. bronze capacity crucible furnace, with 


a No. 70 crucible for carrying. The photograph is by courtesy of Eclipse Aviation, Di- 


vision of Bendix Aviation Corp., Bendix, N. J., manufacturers of non-ferrous castings for 


aviation and industrial applications. It has been the experience of this company, and 


many others, that full production conditions bring with them a tendency to “short circuit” 
standard practice. CRUCIBLE FURNACES, with their flexibility and simplicity, insure 


continuous control, while the crucibles safeguard metal quality. These are some of the 


factors responsible for the increasing swing to crucibles. 


Every Non-Ferrous Melting Department 


should have our booklet 
“How to Cut Crucible Costs” 
Write for it! 


90 WEST STREET. 
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cally or physically, the furnace can be oper. 
ated so as to maintain uniform tempera- 
tures, smooth movement of the stock and 
normal reactions, thus producing uality 
iron. Much of the condemnation of iron 
quality by open-hearth operators is unjusti- 
fied, as they can often overcome the diffi- 
culty encountered by proper manipulation 
of the charge. MS (1a) 


Ferro-manganese from Low Grade Ore 


THE MANGANESE REQUIREMENTS OF THE 
STEEL INpustrRY (‘‘Manganbehovet inom 


Staal industrien”) Hertce Lé6rovisrt. 
lernkontorets Annaler, Vol. 125, No. 4 
1941, pp. 147-183. Survey and researc} 


The most important manganese alloys 
used in the steel industry, with geographi 
cal distribution of manganese ores are re 
viewed. The author has developed a meth. 
od for the production of ferro-manganese 
from low grade ores. 

In this process the ore is first smelted in 
a blast furnace, to produce spiegeleisen. As 
soon as it is tapped, the spiegeleisen is 
treated in a mixer with an oxidizing slag 
high in FeO and low in SiOz, and iron 
sulphide in the form of pyrite, pyrrhotit: 
or synthetic FeS. The following reactio: 
take place: 

Mn + FeO 2 MnO Fe 
Mn + FeS = MnS + Fe 

A low melting slag (melting point 
low 2350°F.) is obtained, containing 
60% Mn, 1-3% Fe, and 10-18% S ' 
about 10 min. the reaction is comple'«d 
and the slag is tapped. Additions ar 
culated to leave 3 to 5% Mn in the 

No silicious material is added to 
charge. The sulphide-oxide slag is roasid 
and reduced with coal in a blast fu: 
or an ‘electric furnace, giving a ferro 
ganese practically free from phosph 

The pig iron obtained is treated 
iron ore (preferably high in mangan: -_) 
in a basic open hearth furnace, wh« 
steel with 0.3-0.4% Mn and a slag h 
15-30% Fe and 30-40% Mono are produ: d 
This slag is again used as oxidizing ; 
in the slagging of the spiegeleisen. 

Thus a manganese recovery of ne.ily 
100% is obtained. The iron in ‘he 
spiegeleisen and in the slagging agent: 1s 
obtained in the form of pig iron whic!) is 
converted into steel. 

In slagging the spiegeleisen it has also 
been found possible to use certain by- 
products, such as the iron hydrate obtained 
in the precipitation of iron from spent 
pickling liquors. Nickel sulphide may also 
be used as a source of sulphur, giving a 
pig iron containing nickel. BHS (ia) 
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Foundry Practice for Magnesium 


““Macnesium Sanp Castines.” N. M. 

Briskin (Ford Motor Co.) Iron Age, 

Vol 148, July 10, 1941, pp. 47-53 
Practical review. 


Magnesium alloys are usually melted in 
oil- or gas-fired crucible furnaces. The ideal 
furnace for magnesium is the high-fre- 
quency induction furnace; the eddy currents 
produced in the metal by this method cause 
perfect mixing of the alloy and prevent 
segregation. 

Open pot melting is used mainly for 
remelting scrap and for small permanent 
mold castings. The crucible process con- 
sists of melting a prepared alloy in @ 
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THE LARGEST TOP 
CHARGE ELECTRIC 
FURNACE IN THE 
UNITED STATES 


Pek NORE SAT htt he 
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The 50-ton top charge LECTROMELT furnace pictured here is now in 
operation at the Copperweld Steel Company, Warren, Ohio, on alloy 
steel production. The upper view shows the furnace in normal operat- 
ing position. The lower view shows the furnace with roof rotated to 
permit quick charging with drop bottom bucket. Two furnaces of similar 
size are now under construction in our shops. 


Both top charge type and door charge LECTROMELT furnaces are avail- 
able. LECTROMELT furnaces are built in standard sizes ranging from 
100 tons down to 25 pounds capacity. Two 75-ton machine—door change 
furnaces are in operation at a large Eastern steel plant. The top charge 
type of furnace results in savings in man hours, power, electrodes, and 
refractories. Write for details. 


PITTSBURGH LECTROMELT 


FURNACE CORPORATION 
PITTSBURGH, PA. 






























































steel crucible, and then carrying the entire 
crucible to the mold for pouring; this 
eliminates excessive oxidation. 

The last process is used universally for 
sand castings. The flux is dusted on the 
bottom and side walls of the crucible and 
over the charge. Stirring with an L-shaped 
rod brings the metal in contact with the 
flux, which dissolves all entrained oxides 
and nitrides and sinks to the bottom of the 
crucible. Dross is then removed and more 
flux is added, to cover the surface. 

The total amount of flux used is about 
1% of the weight of charge. Common 
practice in pouring is to skim off flux and 
dust on a mixture of sulphur and boric 
acid. Sulphur protects the mixture from 
oxygen in the air, and boric acid prevents 
moisture from reacting with the metal. 

Calcium is the best deoxidizer, and is 
added to the extent of 0.5%. In melting, 
the metal is superheated to about 450°F. 
above the melting point to obtain fine grain 
structure. For S.A.E. 50, fine grain struc- 
ture is obtained on superheating to 1600°F. 
and cooling to pouring temperature, which 
varies from 1420° to 1520°F. depending 
on the size of the casting and wall thick- 
ness. 

To avoid water explosions, a mixture of 
sulphur and boric acid (2% of each) is 
added to green sand. The greatest defect 
found in magnesium castings is shrinkage, 
and, therefore, ample gates and risers 
should be provided. 

Another form of microscopic porosity is 
caused by turbulence or unquiet filling of 
mold. This type of defect usually shows 
up mear an improperly designed in-gate, 
near a sharp corner. Micro-shrinkage in 
small castings consisting chiefly of thin, 




















Illustrated is a recent installation 
of a 25-ton Heroult Furnace with 
many special features. It is an 
all.welded unit equipped with 
18-inch electrodes. The platform 


is attached to the shell — tilts 
when pouring. The shell is flared 
from floor level to roof ma- 


terially increasing scrap capacity. 





flat walls not over 4% to ¥% in. thick, and 
can be detected by x-ray. 


Oxides may be kept out by placing 
screens, traps and steel wool filters in the 
down-sprue. Oxide formation due to burn- 
ing after entering the mold can be elimi- 
nated by control of addition agents, by the 
use of calcium before pouring, and by mak- 
ing certain that any flame on the burning 
metal in the crucible is extinguished before 
pouring, by using sulphur and boric acid. 

Cast iron chills are useful in heavy sec- 
tions to rapidly solidify metal. This elim- 
inates external and micro-shrinkage by 
freezing the grains of pure magnesium and 
grain _ Boone constituents at the same 
time. Large chills have vents drilled 
through them. VSP (1b) 


Casting Nickel Alloy Valve Parts 


“MouLpING STEAM VaLvE Lips FOR 

Marine Service.”” Frank MHuvupson. 

Foundry Trade J., Vol. 65, July 17, 
1941, pp. 39-41. Descriptive. 


For many years, cast non-ferrous alloys 
have been widely used aboard ship for 
lids in boiler valves. The disc in a marine 
valve is a casting attached to the operating 
spindle, and forms the valve component 
controlling the flow of steam between boiler 
and turbine, 


The alloy employed should possess good 
elevated temperature properties in order 
to withstand the effects of superheated 
steam, and castings made from it must be 


range from 


- 


Baltimore * Boston 





perfectly sound in every way. The neces. 
Sary service conditions are being met by 
the use of nickel alloys of one kind or an- 
other. Their melting is not unduly diffi. 
cult, providing a good furnace is available 
and full use is made of correct melting 
technique. 

Pouring temperature for all the nickel 
alloys used for valve discs is high, between 
2650 and 2800° F., according to the com. 
position employed. Unlike gunmetal, how. 
ever, there is a wide latitude in this direc. 
tion, and the relation between pouring 
temperature and casting section is not 
critical, 

Metal should be poured as hot as pos- 
sible. The temperature range required jis 
outside the scope of the most suitable 
foundry type of immersion pyrometer, but 
a very good guide can be obtained by test- 
ing the metal with a %4-in. mild steel bar, 
If the molten metal just melts the end of 
this bar, bringing it to a point, it can be 
assumed that the temperature is around 
2725° to 2825° F. If the bar does not 
quite melt, but evolves sparks, then the 
temperature is in the lower range of 2640 
to 2725° F. 

No metal of the types mentioned should 
be poured lower than 2640° F. The best 
results are obtained by the use of dry sand 
molds, but green sand can be utilized for 
small castings if necessary. The methods 
used for molding valve discs do not readily 
lend themselves to the production of ° 
on” test-bars, and the use of separaicly 
cast bars should be adopted. AIK (15) 





ELECTRIC FURNACES 


MERICAN BRIDGE Heroult Electric Fur- 
naces now embody novel and distinctive fea- 
tures—the result of constant striving to perfect the 
most modern and economical tool for efficient melt- 
ing and refining of iron and steel for castings, high 
grade alloy, tool and stainless steels. 

Dependent on size and operating, requirements 
they are adaptable to hand, chute, machine or 
drop-bottom bucket charging. Capacity ratings 
to 100 tons. 

Why not avail yourself of the specialized experi- 
ence of our furnace engineers for your specific 
requirements. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


* Chicago - Cincinnati - Cleveland - Denver 
Detroit - Duluth - Minneapolis - New York - Philadelphia - St. Louis 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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| REG. TRADE MARK X 


NEW EXOTHERMIC AGENT FOR 
ALLOYING STEEL AND IRON WITH 


CHROMIUM IN OPEN HEARTH 
OR ELECTRIC FURNACES AND BY ake 


LADLE ADDITIONS. 
INSULATION. BRICK 


One of lightest insulation brick available— (about 
one pound each), 

Has low thermal conductivity, and is most eco- 
nomical for efficient insulation. 

Can be compacted without breaking and cuts easily. 


Especially valuable for back up work behind fire 
s brick walls. 


Acts as expansion cushion between furnace walls 
and binding structure. 


MINING AND SMELTING CORPORATION LTD. ‘ 


700 BANK OF CQMMERCE BLDG HAMILTON, ONTARIO Write for Information and Prices in Y 
SMELTER-SAULT STE. MARIE, ONTARIO ( 


a ol Other Therm-O-flake Products ited 


Made from Exfoliated Vermiculite 

















Granules - Brick - Block - Concrete JOuter, 1. 
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PYRO onticat prrometer 


YOU CANNOT AFFORD 
TO BE WITHOUT ONE! 


Because it eliminates guesswork, waste and 
spoilage; it pays for itself quickly. PYRO is 
a self-contained, DIRECT READING, sturdy 
unit made to stand rough use but it is abso 
1utely accurate and dependable 

Unique construction enables operator to rapidly 
determine temperature even on minute spots, 
fast moving objects, or smallest streams; no 
correction charts, no accessories, no main 
tenance expense. Special “FOUNDRY TYPE” 
has, in addition to its standard calibreted 
rance, a red correction scale determining TRUE 
SPOUT and POURING TEMPERATURES of 
S molten iron and steel when measured in the 
open. Stock ranges 1400°F. to 5500°F. 


PYRO RADIATION PYROMETER 


The ideal instrument for Furnace, Kiln or 
Steel treating, ete. Gives actual heat of 




















TEL HOLLENDEN 
In Columbus 


THE NEIL HOUSE 
In Ahron 
THE MAYFLOWER 


In y een 0. | 
HOTEL LANCASTER 


In Corning, N. Y. | 
BARON STEUBEN HOTEL | 






material aside 
from furnace 
temperature 
Does not require a_ skilled operator—=strictly 
automatic, Eliminates personal errors. Always 
ready to tell within a few seconds any short 
comings in your equipment. Stock Ranges 
1000 to 3600°F. 


HECK WITH EVERY TRAVEL STANDARD 


THEODORE DeWitt iB. F. MARSH | 
President Vv. P. & Gen. Mer. 


Write for special bulleting on l’YRO Optical, 
Bi-Optical, Radiation, Surface and Immersion 
Pyrometers. 


The Pyrometer Instrument Co. 


93 Lafayette Street New York, N. Y. 
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Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. A ge-Hardening, Anneal- 
ing, Carburizing, Hardening, Malleableizing, Nitrid- 
ing, Surface-Hardening and Tempering. Heating 
Furnaces, Refractories, Fuels and Auxiliaries. Weld- 
ing, Flame-Cutting, Hardfacing, Brazing, Solder- 
ing and Riveting, Cleaning, Pickling, Electroplating, 
Galvanizing, Metallizing, Coloring and Non-Metallic 
Finishing. 


Electroplating Aluminum on Steel 


“*PrRoGRESS IN RESEARCH AND CONTROL,” 
Light Metals, Vol. 4, July 1941. Review. 


If the process were commercially feasible, 
the electroplating of aluminum on iron and 
steel would offer decided advantages over 
hot dipping methods or methods involving 
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for PROCESS CONTROL 


ATC devices used in the processing of metals will be displayed 
and operated in the booth. The basis for ATC accuracy and 
reliability will be readily recognized together with the typical 


function of each assembly. 


CONTROL SYSTEMS 


Let us tell you of installations 
in which multiple actions are 
controlled on schedule from a 
centralized, automatic control 
panel—as in the control panel 
illustrated here. 


TEMPERATURE CONTROL 


Inspect ATC motor-valves, the 
most complete line available for 
selection in exact keeping with 
your need. 


TIMERS 


See the display of timers, in a 
wide range of types, each built 
for precision duty combined 
with long service. 


AUTOMATIC TEMPERATURE CONTROL CO.,INC. 


Ee WELCOME 


AT PHILADELPHIA 


BOOTH 31 





heat and pressure. One important advan- 
tage would be the minimizing or com- 
plete avoidance of the formation of the 
brittle alloy layers between the coating and 
basis metal. Another advantage would be 
the possibility of offering protection to 
finished products. 


s you 
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Aluminum has been deposited from 
aqueous solutions, but the process is fraught 
with such difficulties that apparently the 
best hope for the electroplating of metals 
with aluminum lies in the use of other 
plating media. Various non-aqueous soly- 
tions such as aluminum nitrate in liquid 
ammonia, aluminum sulphate in fuming 
sulphuric acid, and others have been in- 
vestigated, but the chief difficulty is the 
same as that experienced with aqueous 
solutions, 7.e. reaction of the nascent alum- 
inum with the solvent. 


Organic Electrolytes 


Organic solvents might be expected to 
yield more satisfactory results, but even in 
this case there is danger of the aluminum 
reacting with the electrolyte. It must be 
remembered that in the electro-deposition 
of aluminum, the protective oxide film is 
not present on the aluminum surface, hence 
the aluminum is highly reactive. For ex- 
ample, 0.01% water in ethyl alcohol will 
vigorously attack a clean aluminum surface. 
While aluminum can be deposited from a 
solution of aluminum bromide in ethyl 
bromide, rapid solution of the aluminum 
occurs. The behavior with a solution of 
aluminum iodide or bromide in pyridine is 
similar. 

Attempts to deposit aluminum from 
halides in polar organic compounds have 
been unsuccessful. However, insufficient 
work has been done to prove the usc of 
such compounds unfeasible. 

Considerable work has been done using 
alumino-organic compounds of the Grignard 


or Friedel-Crafts type. A mixture of .!um- 
inum ethyl and diethyl iodides dissolv«d in 
dry ether yielded an electroplate, using a 
current density of 0.02 amps./cm.’ 40 
volts. However, solutions contain a 
Friedel-Crafts type of aluminum ©) -anic 


complex have proved more successf\ 

One typical solution of this natur. was 
made up of 20 gm. Alcl, 20 gm. \|Brs 
and 40 cc. ethyl bromide in 120 cc of a 
mixture of xylene and benzne. © rent 
density was 1.55 amps./dm. at 20°C The 


solution which gave optimum result. con- 
tained 20 gm. each of AICI; and |Bry, 
4 gm. Al dissolved in a mixture of cc 


benzene, 40 cc. xylene and 40 cc. ethyl 
bromide. The cathode efficiency was :bove 
75% and the anode efficiency was above 
100%. The corrosion protection o! the 
aluminum deposits on steel was equa! ‘o an 
equivalent weight of zinc, and the coating 
could be anodized and dyed, indicating 
good uniformity. 

The bath prepared as indicated above 
separates into 2 layers; the upper one, con- 
sisting mostly of benzene and xylene, acts 
as a protective medium and keeps out air 
and moisture. The vessel is covered with a 
tight-fitting lid to keep out moisture, and 
a tube is provided to allow for the escape 
of gases. The electrolyte must be main- 
tained between 20° and 25°C. The current 


‘density varies from 10 to 20 amps./ft.’, the 


higher density being suitable for use with 
water-cooled anodes. 

Precautions must be taken to prevent the 
inflammable electrolyte from catching fire 
and to prevent electrolysis of the upper 
layer. The vent should incorporate 4 
method of recovering bromine. 


Salt Bath Electrolytes 


Although much work has been done in 
investigating fused salt baths for electro- 
deposition, the results have not been paf- 
ticularly gratifying. The choice of suitable 
salts is naturally very limited; for example, 
the temperature must be kept below the 
melting point of aluminum. It has_ 
found very difficult to control the variables 
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fo ALL-TIME MINIMUMS... 


through FOXBORO 
INSTRUMENTATION 


Even an A-] Priority Rating can’t protect 
you from production delays due to excessive 
spoilage of materials by new, untrained 
workers. With today’s “hand-to-mouth” sup- 
plies, one spoiled batch may necessitate 
immediate reclamations, while the whole 
plant waits! 


Why not eliminate the source of such 
troubles, by providing “mechanized preci 
sion” that enables new employees to Jearn 
fast without excessive spoilage? Modern 
Foxboro Instrumentation places every criti- 
cal process under accurate automatic meas- 
urement and control. Output is stepped-up 
without long training periods...errors are 
held to new minimums...even “ticklish” 
processes operate more uniformly! 


The illustration shows just a few of many 
points in a metal-working* plant where 
Foxboro Instrumentation makes production 
surer, faster, practically foolproof. 


Get full information about these and other 
applications of Foxboro Instruments that are 
simplifying the industry’s task of meeting 
defense contracts under today’s difficult 
conditions. Visit Foxboro Booth No. F-12 at 
the National Metal Exposition, or write us 
your problem. The Foxboro Company, 54 
Neponset Ave., Foxboro, Mass., U. S. A. 
Branches in principal cities of United States 
and Canada. 
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and hence insure reproducible conditions. 

A molten mixture (1:1) of aluminum 
chloride and sodium chloride has been 
used as electrolyte with generally unsatis- 
factory results. The deposits were often 
dark, coarse-grained, and mnon-adherent. 
Other mixtures of the same two salts were 
used with varying success. 

In one case, a reasonably good deposit 
was obtained, but the composition of the 
bath changed in a very short time and 
yielded poor deposits. A current density 
of 0.2-.4 amps./dm.* was used at a tem- 
perature of 125°-130°C. The bath was 
tolerant of aluminum oxide, 1% AlOs 
having no appreciable effect on the elec- 
trolysis when using 2 AICI,: 1 NaCl 

The structure of the deposit seemed to 
depend mainly on the current density, the 


concentration of the aluminum chloride and 
the duration of the electrolysis. Tempera- 
ture seems to have little effect, and the 
coating thickness (0.0005-0.001 mm.) is 
independent of the duration of the plating. 

Some platings quite resistant to corrosion 
were made from 3:1 and 2:1 molar propor- 
tions of AICl;-NaCl. The high corrosion 
resistance can probably be ascribed to the 
extreme purity of the deposited metal, a 
feature of the electrolytic methods in gen- 
eral. Satisfactory coatings 0.08 mm. thick 
were obtained with some of the above mix- 
tures when working at 200°C. and using a 
current density of 1 amp./dm.* 

In surveying the results of workers who 
have used fused salt mixtures, best results 
seems to have been obtained in the pres- 
ence of a high concentration of the alum- 
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that Industry alwa 
at half the price you 


HE INTEROVAL FURNACE is 

the product of almost a half 
century of heat treating experi- 
ence. Its design is just engineer- 
ing common sense applied to the 
problem of hardening expensive 
tools and dies safely and accur- 
ately. No possibility of surface 
decarburization or distortion. Of 
particular importance at this 
time is the outstanding ability 
of this furnace to heat treat 
“Moly” steels without any trace 
of scale or soft skin. Read the 
description below and then send 
for our new folder, giving com- 
plete information. 
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Sectional View of Interoval 

Furnace, showing method of 

suspending the work, Note lo- 

cation of deflector and shape 
of chamber. 

See us at Booth B-54 at the Metal Show 


INSURED STEEL 
f TREATING CO. 


- NEWARK, N. J. 


inum salt, and the use of low current den- 
sities and potentials. It has been suggested 
that the superposition of 10% a.c. on the 
d.c. current favors formation of smooth 
deposits. This may be caused by an im- 
provement in the aluminum ion concen- 
tration gradient at the cathode. Stirring the 
bath should perhaps function similarly. 

In summary it may be said that some of 
fhe methods for the electrodeposition of 
aluminum look promising, and that further 
work is unquestionably justified. AUS (2) 


Welder Qualification 


“STANDARD QUALIFICATION PROCEDURE. 

Section 1. Manuva Arc anp Gas WELp 

ING OF Ferrous Marertiars.” Welding 

J., N. Y., Vol. 20, July 1941, pp. 448- 
465. Standardization report. 


The use of fundamentally proper 
methods of welding by trained welders 
using a qualified procedure gives assur- 
ance of high quality in the weld. Under a 
fixed procedure for welding the only factors 
under the control of the welder are ade 
quate fusion with the base metal and frec 
dom from slag inclusions in the weld. 

It is the belief of the reporting committee 
that the first step in welding must be the 
adoption of a procedure of welding in 
which all essential variables are fixed wit 
in definite limits. The procedure for we! 
ing should then be investigated to det 
mine whether it will produce welds w 
the desired physical properties. The t 
required for a welding operator are 
cluded in the investigation of a weld 
procedure, because there have been m 
instances wherein failure to obtain res 
has been attribued to the inability of 
operator when the difficulty actually 
in the fundamentals of the procedure. 

Having established that a given | 
cedure is satisfactory, comparatively sin 
tests, intended primarily to determine 
ability of an indiivdual to make a so. 
weld, may then be used for the qualificat: 
of welding operators. The types of | 
and purposes for procedure qualification 
listed as: (a) For Groove Welds, (1) 
duced-section tension test (for ten 
strength); (2) free-bend test (for duc 
ity); (3) root-bend test (for soundnes: ; ; 
(4) face-bend test (for soundness); (°) 
side-bend test (for soundness). (b) Ju 
Fillet Welds, (1) longitudinal or transvers¢ 
shear test (for shear strength); (2) free- 
bend test (for ductility); (3) fillet-weld 
soundness test (for soundness). 

The positions of test welds are classified 
as (1) flat, (2) horizontal, (3) vertical, 
and (4) overhead, and are further defined 
for various limiting angles by means of il- 
lustration sketches!’ The number of test 
welds required and the number, type and 
preparation of test specimens are given for 
various plate and pipe thicknesses. Methods 
of testing the specimens are discussed in 
detail. The design of the welds in the 
different test specimens, methods of re- 
moving test specimens and the specifications 
for jigs, etc., for making the tests are 
illustrated by detailed sketches and draw- 
ings. 

The test results required are that (a) 
the tensile strength shall be not less than 
100% of the minimum of the specified ten- 
sile range of the base material used; (b) 
the elongation (in free-bend test) shall be 
not less than 30% for stress-relieved welds 
nor less than 25% for non-stress-relieved 
welds; (c) any specimen in which a crack 
or other open defect is present in the con- 
vex surface after the bending, exceeding 
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Experience in making ordinary steel, gray iron, 
malleable iron or non-ferrous castings does not 
qualify one to make chrome-iron or chrome-nickel 
castings. Nor does a general knowledge of metal- 
lurgy. 


This business of casting high alloys is in a class by | 
itself, requiring not only an understanding of all 
alloying elements and the behavior of alloys in 
service, but special equipment designed for this 


work and foundrymen skilled in melting and pour- 
ing these alloys. 








Duraloy’s experience goes back to the pioneering | 
days for both static and centrifugal castings. Be- r 
ginning in 1922, we were among the first in this 
country to produce static castings and have been | 
at it ever since. From 1931 on—also a pioneering 
date—we have been making centrifugal castings. 





Our foundry is equipped to turn out castings of 


any size up to 4 tons, and machined or otherwise 
finished as desired. 


LOY COMPANY 


and Plant: Scottdale, Pa. 
: 12 East 41st St., New York, N. Y. iis Anion 


St. Louis Great Western Steel 
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1% in. measured in any direction, shall be 
considered as having failed (cracks oc- 
curring on the corners of the specimen dur- 
ing testing shall not be considered); (d) 
for the longitudinal shear test specimen the 
shearing strength of the welds in lbs./in.* 
shall be not less than 24 of the minimum 
of the specified tensile range of the base 
material, and for the transverse shear test 
specimen the shearing strength of the welds 
in lbs./in.? shall be not less than 7% of the 
minimum of the specified tensile range of 
the base material. (These shear values are 
applicable only to low-carbon, non-alloy 
steels). 

The test results specified are not likely 
to be attained with the metal arc process 
when using bare or lightly coated elec- 
trodes. For such processes it 1S recommend 























or 
Dependable 
TEMPERATURE 


Control 


yompletely dependable 
temperature control within 
‘lose, predetermined limits 
‘can be obtained with this 
ysonably priced Alnor 
Pyrometer Controller. 
Designed to operate on an 
electronic principle similar 
to a radio, the Alnor Con 
troller employs no motor or 
moving parts. . . . It is 
particularly idapted to 
heat indication and con- 
trol of industrial furnaces, 
melting pots, ovens, or 
kilns heated electrically or 
by gas or oil. 
Write today tor Bulletin 
3197 A 
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ed that the governing Code adopt the fol- 
lowing requirements for the test results: 
The specimen shall be considered as hav- 
ing passed if (1) no crack or other open 
defect exceeding Yg in. measured in any 
direction is present in the weld metal or 
between the weld and base material after 
the bending, or (2) the specimen has 
cracked or fractured and the fractured sur- 
face shows complete penetration through 
the entire thickness of the weld, and ab- 
sence of slag inclusions and porosity to the 
extent that there are no gas pockets or slag 
inclusions exceeding 1/16 in. in the great- 
est dimension, and that the sum of the 
greatest dimension of all such defects in 
any square inch of weld metal area does 
not exceed ¥ in. 

A retest may be made provided there is 





or 

Convenient 
TEMPERATURE 

Readings 


For accurate, direct tem- 
perature readings of any 
surface — flat, curved, sta- 
tionary or moving — the 
Alnor Pyrocon hits a new 
high for versatility and 
convenience in a portable 
pyrometer. Ten dif- 
ferent types of thermocou- 
ples adapts it to practical- 
ly every surface tempera- 
ture application in shop, 
tboratory or plant. 
Especially valuable for 
matching pre-heat temper- 
ttures in welding opera- 
tions. 
Ask for the new “Alnor” 
Bulletin 3511 
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evidence that the operator has had further 
training or practice. An operator who has 
qualified for metal arc welding wnder any 
given procedure specification is not re- 
quired to requalify for that procedure un- 
less he has done no metal arc welding for 


a period of 3 mos. or more. WB (2) 


Contour Machining 


“Contour MacHininG.”” H. J. CHam 

BERLAND (Continental Machines, Inc.) 

Modern Machine Shop, Vol. 14, Sept 
1941, pp. 112-116. Descriptive. 


Among the more modern methods that 
are receiving special attention for efficient 
defense production is “contour” machining 

sawing metals to rough or finished con- 
tour through the use of a special table. 
work holding fixtures, positioners, etc. 

The most important function of contour 
machining lies in its use for relieving 
older types of machine tools of heavy cut- 
ting operations requiring slow speeds and 
feeds. Contour machining is not necessarily 
limited to shaping by sawing to a layout 
line and then file-finishing; the process can 
be employed to remove the bulk of the 
metal, with the parts finished by the usual 
procedure. 

In one typical application—the machin- 
ing of 4 ‘flats’ on a 350-lb. diesel wrist- 
pin made of 0.45% C steel and measuring 
12 x 18 in.—the machining time of 8 hrs. 


per pin by conventional methods was re- 
duced to 2144 hrs. by contour sawing with a 
l-in. saw, and about 50 Ibs. of useful ma- 
terial was saved per pin. 

In another instance oil-hardened steel 
stitching dies are contour-sawed very close 
to shape from 134 in. material at the rate 


of 32 parts in 234 hrs., or about 45 mm. 
per part. 


In still another case, contour-machining 
of dies is reported to have more than :om- 
pensated its labor cost in material ed, 


The dies are of 2-in. tool steel, an: the 
machining time is a fraction of tha: re- 
quired by other methods. 

One aircraft plant making a numb. of 


special micrometer frames, varying i: size 
from “7 in. to 16 in. of %-¥g in. ‘hick 
chfomium-molybdenum steel, is able t. saw 
each frame to shape in 45 min. (2 


“Perfect” Nickel Plating 


“FACTORS IN THE PRODUCTION oF P: 

Fect Nicket Pratinc.”” S. WeErRnN! 

J. Electrodepositors’ Tech. Soc., Vol. 
1940, pp. 35-44. Practical. 


A good nickel deposit should possess the 
following qualities: good adhesion to base 
metal; nonporosity; freedom from pits, in- 
clusions, or blisters; ductility; and uni- 
formity. 

Alkali cleaners are discussed in general. 
Cleaners made up with hard -water may 
leave precipitates on the work. . Sodium 
hexameta-phosphate (0.8, 0z./gal.) is used 
to prevent formation of a precipitate, and 
it may also be used in a still rinse, which 
latter is followed by a running rinse. 

Anodic etching of steel is recommended 
to secure good adhesion. The addition of 
a wetting agent, such as iso-propyl naph- 
thalene sulphonic acid ester (0.3 to 0.7 
oz./1000 gal.), will prevent pitting m 4 
nickel bath. 

Rough deposits result from particles m 
the bath which may come from dust which 
originates in the polishing room, vent 
lating fans, generator brushes, etc. The 
amount of particles given off by anodes 1s 
reduced by the use of carburized anodes. 
These form a carbon film when in us¢ 
which helps to retain the anode particles. 
Racks and racking materials are also @ 
source of bath contamination. AB (2) 


. 






METALS AND ALLOYS 
























With these VITAL AIDS to 
National Defense Production 


FOR MACHINING OF ALL KINDS 
FIRTHITE SINTERED CARBIDE—Super cutting tools. 
CIRCLE ©—ao Super High Speed Steel for severe work. 
BLUE CHIP HIGH SPEED STEEL— for general shop use. 
STAR-MO—A “Moly” High Speed Steel for general use. 


SPECIAL GRADES OF HIGH SPEED STEEL—for particular 
requirements. 


FOR BLANKING, STAMPING AND FORMING DIES 


CROMOVAN—High Production Die Steel. 

INVARO—*“Non-shrinking” Die Steel. 

SPECIAL A, S. V.—*’Center-Free” Carbon Tool Steel. 

STERLING XX—Cold Heading Die Steel. 

FIRTHITE SINTERED CARBIDE—for Stamping. 

FIRTHALOY SINTERED CARBIDE—for Drawing and 
Extrusion Dies; Wire Forming and Heading. 


FOR HOT WORK: FORMING—PIERCINGC—HEADING 


XDH, XDM and XDL—Extrusion Die Steels. 
LT and LTL—Tungsten Hot Work Steels. 
HWD and CYW—Chromium Hot Work Steels. 


FOR FATIGUE RESISTING TOOLS 


J. S. PUNCH & CHISEL STEEL. 
SPECIAL PISTON STEELS. 
CHIMO AIR-HARDENING CHISEL STEEL. 


FOR CORROSION RESISTANCE 


STERLING STAINLESS AND NIROSTA STEELS for bear- 
ings, wear parts, etc. 


FOR WEAR RESISTING PARTS AND GAUGES 
FIRTHITE AND FIRTHALOY SINTERED CARBIDE. 


%& Complete information about any of these materials available at Booth No. 9, 
Arena Floor, National Metal Show. 
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Electro-Tinning vs. Hot Dipping 


“Tin ELECTRODEPOSITION AND ITs FIELD 
IN Inpustry.” S. Barer & W. H. Tart. 
J. Electrodepositors’ Tech. Soc., Vol. 
16, 1940, pp. 45-54. Descriptive review. 


The advantages of electrodepositing tin 
over hot-dipping are discussed. Tin may 
be electrodeposited in any thickness whereas 
coatings obtained by hot-dipping lie be- 
tween 0.0001 and 0.001 in. in thickness. 

The electrodeposited coatings are more 
uniform in thickness than hot-dipped coat- 
ings. By electrodeposition, tin may be ap- 
plied to any common base metal; hot-dip- 
ping can not be applied to lead or lead 
alloys or to soft soldered articles because 
of the low melting point of the tin-lead 
alloy. Zinc cannot be hot-d‘pped because 


it contaminates the molten tin, and to a 
smaller extent brass gives the same trouble. 
On some objects it is advantageous to 
use hot-dipping to seal seams and crevices 
and then to use electrodeposition to pro- 
duce a thicker coating. Tin can be more 
readily applied to articles of intricate shape 
by electrodeposition than by hot-dipping. 

In electro-tinning the interior of large 
vessels, the vessel itself is made the plating 
tank. For this purpose the stannate bath 
is preferable to the acid bath, as in the lat- 
ter bath tin anodes produce a slime that 
falls to the bottom and results in a rough 
coatirs. 

Refrigerator parts and dairy equipment 
are plated with 0.0005 to 0.001 in. of tin. 
Food processing equipment is plated with 
0.002 to 0.012 in. of tin. 


Ue 
\ ATMOSPHERE 


The ENGELHARD FLUALYZER provides a_ new, 
industry-proved method for testing burner efficiency 
of either oil or gas fired atmosphere type heat treat- 


ing furnaces by determination of CO: percentage 


The instrument is easy to use and fast, accurate de- 
terminations as to the oxidizing, neutral or reducing 
condition of the gases can be made by totally unskilled 


operators. 


Compact and completely self-contained, the FLU- 
ALYZER is a light-weight, easily portable and ex- 
tremely sensitive electrical indicator functioning on 
the thermal conductivity principle of gas analysis. . . 
A trial will convince you that this modern instrument 
has set new standards of convenience and reliability 
as a furnace atmosphere test unit. 


Write for details and specific application data. 
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In addition to its uses as a corrosin. 
resistant coating, the following special uses 
of electro-tinning are discussed: anti-fric. 
tion coating for pistons and piston rings; 
pretinning before soldering; production of 
water tight joints. AB (2) 


2a. Ferrous 


Fatigue Strength of Welded Joints 


“FatiGuE Trests oF WELDED JOINTS In 

SrructuRAL Steer Puates. W. M. 

Witson, W. H. Bruckner, J. VY, 

Coomse & R. A. Wipe. Univ. Iilinois 

Bull., Vol. 38, No. 27, Series No. 327, 
1941. Research. 


Fatigue tests of plain plates and plates 
with butt and fillet welds in structural 
carbon and low-alloy steels were carried 
out at Univ. of Illinois in cooperation with 
the Public Roads Administration, Federal 
Works Agency, The Chicago Bridge and 
Iron Co. and the Bureau of Ships, U,. §, 
Navy. 

The tests described in the bulletin were 
planned to determine (1) fatigue strength 
of butt welds in 7% in. carbon steel plates 
of structural grade, (2) the relative fatigue 
strength of welded and riveted joints in 
low-alloy plates of structural grade, (3) 
the effect of frequent periods of rest upon 
the fatigue strength of butt welds in carbon- 
steel plates of structural grade, and (4) the 
effect of transverse fillet welds upon the 
fatigue strength of plates. The fatigue tests 
were supplemented with static tests and 
metallurgical studies. 


Three ranges of min. to max. stress were 
used for fatigue tests, (1) from a xiven 
tensile stress to an equal compressive stress, 
(2) from zero stress to some given ‘-nsile 
stress, (3) from a given tensile stres. to a 
tensile stress one-half as great. The -peci- 
mens, tested in the large 200,000-Ib. 1. tigue 
testing machines are 4 ft. long and 5 in. 
wide in the gage length; smaller spe: mens 
2 ft. 8 in. long with a 3 in. widt! were 
tested in smaller, 50,000-lb. machi: 


The first series of tests were made on 
in. thick plain carbon steel plates :olled 
from the same ingot with carbon c tents 
of 0.28 and 0.23% average for 2 lates 
from which all specimens were taken. Con- 
trol specimens tested statically gave fe 
spectively 63,500 and 59,100 Ibs/in. aver- 
age for the 2 plates. 


The specimens were tested to detcrmine 
fatigue strength in (a) as-welded condi- 
tion, (b) as-welded and stress-relieved for 
1 hr. at 1200°F. and furnace cooled, and 
(c) weld beads planed flush and ground 
flush with base plate both in as-welded and 
as-welded and_ stress-relieved condition. 
Control fatigue tests were carried out with 
plain plates and with plain plates after 
removing mill scalé and polishing the sur- 
face. 


Effects of Processing 


The results of fatigue tests reported in 
the bulletin were somewhat erratic due to 
the large number of surface and internal 
stress raisers usually present in the welds, 
which have a considerable effect in reducing 
the fatigue strength. The radiographic rat 
ing of defects in welds was compared with 
the results of fatigue tests, indications were 
that no direct comparisons could be 
High and low radiographic ratings were 
both associated with occasionally low of 
high fatigue strengths. 

A survey of the profile of the reinforce 
ment was made and compared with results 
of fatigue tests with the opinion that there 
was some evidence that it may be poss 
to distinguish between an unusually good 
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and a bad type of reinforcement. 

Stress relief appears to have had no sig- 
nificant effect on fatigue strength of the 
specimens tested. Where the reinforcement 
was machined off the fatigue strength was 
considerably greater than for the as-welded 
specimens and for as-welded and _ stress- 
relieved specimens. 

However the specimens in which the re 
inforcement was ground off with a portable 
grinder, as would be done in the field, be- 
haved erratically and did not attain fatigue 
strengths as high as the machined, weld- 
bead-off condition. A macrograph of a 
fatigue specimen with weld reinforcement 
ground off shows that the fatigue failure 
has been induced by the stress raisers at 
the bottom of the coarse grinding marks left 
on the specimen by the portable grindet 


BAKER INDUSTRIAL 
FURNACES 


Other Factors 


Static tests were made on fatigue speci- 
mens of plain plates that did not fail after 
2 to 4 million cycles. They had high 
strength and good ductility even when sub- 
jected to repeated tensile stress exceeding 
the original yield point. 

Metallurgical studies indicated that fa- 
tigue cracks usually started at internal stress 
raisers in the weld metal when the speci- 
mens were tested with the reinforcement 
removed flush with the base plate. When 
the reinforcement was not removed, the 
specimens generally failed at the edge of 
the weld reinforcement which was a more 
effective stress raiser than occasional defects 
in the welds. 

The heat-affected zone with maximum 
hardness values of 200 Vickers or less 






BLOWERLESS GAS — PLATINUM WOUND ELECTRIC 


AKER Gas Furnaces for tool room, produc- 
tion and laboratory use operate without 
either blower or compressed air, yet they 
produce high temperatures rapidly. They are 
noiseless and installation is quick and easy. 


We build a special furnace for the treatment 
of high speed steel too. Temperature up to 


2300°F. 















line. 
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There is a Baker hydrogen atmosphere gas 
burning furnace producing a temperature 


up to 1850°F. 


We make the Baker-Brunjes electric resist- 
ance furnace (2900°F.) for coal ash analysis 
and a small laboratory testing furnace of the 
same type. Temperatures up to 2500°F. 


Send for our catalogue showing our complete 


¢ See us at the Metal 
Congress Show, Phila- 
delphia, Pa, Booth No. 
G43, Oct. 20 to 24. 


was apparently ineffective and did not re. 
duce fatigue strength or cause failure ip 
this region when the reinforcing bead was 
removed. 

A series of test data is reported for a 
comparison of fatigue strengths of riveted 
and welded manganese-vanadium steel with 
0.16% C. The welded plates had a slight. 
ly higher fatigue strength than riveted 
plates. All of the welds were tested in the 
as-welded condition and failed at the edge 
of the welds. Higher fatigue strength 
could probably have been attained had 
the reinforcing been removed flush with 
the base plate. 

Another series of tests was made with 
periods of rest during the fatigue tests to 
simulate service conditions in the life of 
a bridge structure. There was no sig. 
nificant effect on the fatigue strength from 
rest periods of 0, 5, 30 min. for the speci- 
mens, all of which were tested on a stress 
cycle below the elastic limit. 

Another series of tests was made to de- 
termine the effect of transverse fillet welds 
on fatigue strength. These specimens con- 
sisted of plain plates (Type 1) of carbon 
steel and manganese-vanadium steel and 
single-T (Type II), and double-T or cruci- 
form (Type III1) welded joints. The fa- 
tigue strength of Type I and II specimens 
was significantly higher for the alloy steel 
and the fatigue strength of both steels de- 
creased in the order I, II, III, indicating 
that geometry of the joint determines the 
life of such welds in fatigue service 
Flush Removal of Reinforcement 

One of the most important conclusions 
from the tests of 7% in. thick carbon steel 


plates is that machining off of the weld 
bead flush with the base plate give: the 


specimen practically the same f.:igue 
strength as the unwelded plate wit! mill 
scale on. This type of joint preparat).n is 
impractical for field welds but can ap- 


plied to shop welds to give greater _ fety 
in fatigue service at slightly increas«.: cost 
over the as-welded condition. 


The difference in behavior of ti. as- 
welded joints in static and fatigue t .:s is 
significant in that failures occur en irely 
outside of the welded area in static tests 
while fatigue failures are almost ari- 


ably at the edge of the added weld metal 
that forms a crown or reinforcement (which 
the welding profession has heretofore con 
sidered necessary). 

On the basis of the fatigue tests reported 
this added metal has a significant effect im 
reducing fatigue strength. The welding pro- 
fession could therefore profitably work to-. 
ward producing a weld joint with a weld 
beadflush with the base plate in the a%& 
welded condition. WB (2a) 


Welding Tubular. Aircraft Structures 


“Practica, Arc WELDING OF TUBULAR 
Srructures.” F. H. Stevenson (Vega 
Airplane Co.) Welding J., N. Y., Vol. 
20, July 1941, pp. 466-470. Practical. 


The prime requisites for successful are 
welding of tubular structures used in the 
aircraft industry are close fit-up of parts to 
be joined, welding in a properly constructed 
jig that will hold the parts in position (but 
not so rigid as to prevent contraction), aa 
proper welding sequence. Good results 
from a welding department are assuf 
when management designs for arc welding, 
establishes a procedure that will give 
results expected, and qualifies the weld- 
ing operators to follow that procedure. 


Some parts require no pre-heat or stress if 
relief while others are pre-heated to 250 = 9% 


350° F. and stress relieved at 500°-600° F. 


Welding of forgings, which are relatively ~ 
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How to get greater production with 
fewer rejects is the immediate prob- 
lem in the ceramic and ailied indus- 
tries. 

Your furnace or oven manufacturer 
can tell you which of the many im- 
provements in recent years can help 
you most at this time. 

He will also tell you why Spencer 
Turbo-Compressors are a recognized 
standard for air supply. 

Spencer Turbo-Compressors de- 
liver constant pressures. Power input 
varies with the volume of air deliv- 
ered. A smooth, continuous flow of 
clean dry air is assured. With wide 
clearances and only two bearings, the 
Spencer Turbo has exceptionally low 
maintenance costs and the original 
efficiency is maintained throughout 
the life of the machine. 


ASK YOUR EQUIPMENT MANU- 
FACTURER FOR THE BULLETINS 
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massive, to tubular members requires more 
careful preparation; for welding, the 
S.A.E. X4130 steel used for gussets must 
have the carbon on the low side of the 
specification, otherwise the welds may de- 
velop cracks. An inspector passes on the 
welding of each unit and every tenth unit 
made is X-rayed. 

It has been found that a good grade of 
mild steel electrode is most satisfactory for 
welding the X4130 grade of steel, but 
where subsequent heat treatment is re- 
quired alloy electrodes are employed. 

The arc welding process is used rather 
than the oxyacetylene torch because of the 
more rapid construction possible with the 
former. For example, one welder with 
the torch required 9 hrs. to complete the 
structure while 2 units were welded in 8 


hrs. using the arc. Thickness of material, 
however, limits the application of the arc 
to wall thickness above 0.058 in.; below 
this limit, the use of the torch is manda- 
tory. WB (2a) 


Malleableizing Cupola White Iron 


**GRAPHITIZATION oF CEMENTITE IN 

CupoLca Wuite Iron.” N,. A. ZIEGLER, 

W. L. Mernuart & A. J. Deacon. 

Am. Foundrymen’s Assoc., Preprint No. 
41-15, May 1941, 


A study is made of the expansion of 


cupola white iron, during the malleable- 
izing process, by means of a dilatometer. 
The iron selected for the experiments had 
a composition as follows: Total carbon, 
























3.16% T.C.; 2.98 C.C.; 0.91 Si; 0.47 
Mn; 0.092 S; and 0.17 P. 


The information obtained on the growth 
of this white iron during the mallea- 
bleizing cycle is correlated with graphi- 
tization phenomena not only by means of 
dilatometer experiments but also through 
micro-examination and chemical analysis. 
The work of previous authors on initial 
growth and the temperatures at which it 
occurs is confirmed. 


In these experiments, only the excess 
cementite and limited amounts of carbon 
held in solution by austenite are graphi- 
tized during the first stage graphitization. 
The most efficient method of carrying the 
reduction of pealite to ferrite and graphite 
during the second stage graphitization is 
to reduce the temperature within the 
eutectoid range in steps, since no graphi- 
tization occurs in that temperature range 
in reasonably short time periods. The first 
and second stage graphitization phenomena 
can be represented by isothermal ‘S” 
curves. CMS (2a) 


Electrolytic Descaling 


“DEVELOPMENTS IN CONNECTION WITH 

THE BULLARD-DUNN PICKLING PROCESS.” 

Joun Kronssein. J. Electrodepositors’ 

Tech. Soc., Vol. 16, 1940, pp. 55-60 
Practical. 


The Bullard-Dunn process consists 
descaling steel articles by making th 
cathodic at 60-80 amps./ft.* in a hot dil 
sulphuric acid solution, containing 1 g 
of tin sulfate. Wherever scale is remo. 
tin is deposited. 


The deposit does not become very t! 
because after the steel is once covered, 
additional deposit becomes spongy. — 
tin coating protects the cleaned areas f: 
further attack by the acid, and the hi-h 
hydrogen overvoltage on tin reduces | \¢ 
current density on the plated areas. 


The hydrogen embrittlement result: ig 
from the Bullard-Dunn process is 0:.' 
temporary. Measurements of the transv: 
breaking loads of steel bars showed ¢! «t 
the embrittlement disappeared after 1 ‘o 
14 days at room temperature, or after 2 | 


treatment at 212° F. 


Although the tin coating deposited on the 
cleaned surface is thin, it is sufficient ‘to 
prevent corrosion during storage. Accel- 
erated and atmospheric tests were made of 
painted steel specimens, of which some 
had not been pretreated and others had 
been pretreated by (1) shot-blasting and 
Parkerizing, (2) Bullard-Dunn-cleaned (tin 
not removed). The specimens prepared by 
the latter process showed more corrosion 
resistance than the others. AB (2a) 


Die Typing for Forging Dies 


“Die Tyrinc to Sreep Propuction.” 

W. F. Suerman (Staff) Iron Age, Vol. 

148, July 31, 1941, pp. 35-37, 96; Aug. 
» 7, 1941, pp. 46-51. Practical. 


Die typing has proved economical where 
more than 10 sets of duplicate dies are 
needed at a time. Die typing may be com- 
pared with die hubbing. The chief dif- 
ference is that hubbing is done cold, while 
typing is done hot, and a different kind 
of die steel is used. The process starts 
with a slightly oversize “cut” die (master- 
master die), which is used to forge blocks 
of die steel; these in turn are used for 
forging sets of production dies. 
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Die typing eliminates machine work on 
production die impressions. Its attendant 
advantages are reduction in time required 
to produce finished set of dies; forged 
die structure has improved life, attributable 
to hot working of die material during forg- 
ing operation on die; and dies have been 
produced as small imserts in larger die 
retaining blocks. However, typing cannot 
replace die sinking since the master im- 
pression must be cut out of solid metal. 

The master-master die is cut according 
to conventional practice, but with the die 
block only slightly larger than the die 
impression to be made in it, since all dies 
are made up as inserts. In forming these 
dies, only sufficient metal is placed in the 
depression in the lower retainer block to 
insure complete filling. 


Betore inserts are mounted, they are 
hardened. A typical analysis of die steel 
used for typing dies is: 0.4-0.44% C; 
0.50-0.60 Mn; 0.60-0.75 Cr; 1.50-1.75 Ni: 
0.10-0.20 Si; 0.04 or less S and P. For 
severe usage, die blocks have been made 
from straight 3.5% Cr steel. 

Forging temperature of die steel for 
typing is 2250° F. Die insert billets 
should be cleaned before typing begins. 
The billet is protected by a sheet metal 
cap while being heated, and the gas flame 
must be sulphur-free. 

The best protection of surface finish in 
typing of dies is the use of 0.001 in. 
nickel plating. The desired hardness of 
the finished die is attained by heat treating 
after typing. 
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WE RENEW OUR PLEDGE 


Two years ago, at the beginning of the present war with 
its uncertainties and threats to the future of all industry, 
this Company publicly pledged itself not to increase its 
selling prices. 

On this, the second anniversary, we again publicly renew 
that pledge. 

During the last two years we have not only kept the pledge 
previously made, but we have actually reduced our selling prices 
by more than 6% because of more efficient operation made 
possible by the marvelous cooperation and ability of our 
organization. This was accomplished in the face of rising 
labor and material costs, both of which have been increased 
by considerable amounts. 


It is our belief that the only hope for the continuance of 
the present industrial system now threatened from within 
and without is in its ability to give more and more to the 


consumer for less and less of his dollar. This is the strength 
of American individual initiative. This is the hope of our 


country’s future. If American industry can accomplish this 
universally, we need not fear dictators either at home or abroad. 


THE LINCOLN ELECTRIC COMPANY 


Cleveland, Ohio 
October 2, 1941 np , 


President 


Practice calls for hardness of 418-47, 
Brinell on dies for light and 321-387 
Brinell for heavy forgings. Stamping dies, 
depending on the job, have hardness of 
52-60 Rockwell C. 

Practical size limitations were found to 
be 2 ft. by 3 ft. Small dies are typed in 
presses of 400-6,000 tons, but for larger 
dies, especially for forging and upsetting 
steam hammers of 2500-5000 tons are used. 

Typed dies used for producing forgings 
give evidence that they can produce 200% 
more forgings than conventional machined 
dies; the average increase in production 
is 25-100%. A master-master die is cap- 
able of producing 300-600 master dies. 
The die insert holder can be used for 10 
successive inserts. VSP (2a) 


Flame Grooving 


“MANUAL AND MACHINE FLAME Groovy- 
inc.” E. V. Davin (Air Reduction 
Sales Co.) Welding J., N. Y., Vol. 20, 
July 1941, pp. 417-428. Descriptive. 


Flame grooving of carbon steels with 
less than 0.35% C is not detrimental, and 
is permitted by the great majority of codes 
and specifications for low and mild carbon 
steels, in recognition of the fact that edge 
properties are equal or superior to planed 
milled or otherwise mechanically prepared 
grooves. Where welding is done on 
grooved edges, the edge zone becomes part 
of the weld and is obliterated. 

In flame grooving of alloy or higher « 
steels, pre-heating is applied to prev 
cracking of edges due to the hard, bri: 
structures resulting from the cutting 
initially cold steel. A preheat of 5( 
600° F. is usually sufficient for car! 
steels, but some steels may be prehe 
to 1000° F. for cutting and grooving 

The advantages cited for flame groo 
are the high speeds of 1 to 4 linear | 
min., and with an accuracy of 1/16 
for manual and 1/32 in. for mac! 
methods. Other advantages are less no 
which provides easier working condit: 
in the shop, and the portability of 
equipment, which makes possible setting 
in yard, field or shop. Economy of ‘i 
method is shown by a comparison with 
maintenance of mechanical cutting equip- 
ment. 

The controlling factors are listed and 
discussed; oxygen pressure, tip size and 
angle of tip are important. To deepen 
a groove only a simple manipulation of 
the tip to increase the angle of impinge- 
ment is necessary, or the oxygen pressure 
may be increased with the same tip setting. 
For starting grooves in certain types of 
work “waster” plates are used. 

Many illustrations are given in sketches 
and photographs of the many applications 
of flame grooving for preparing defective 
areas for re-welding, for removing root 
beads, and for sealing weld deposition. 
The preparation of plate edges for welding 
is an important use of flame gouging and 
many of the various types of grooves that 
can be made by this method are illus- 
trated. WB (2a) 


Dross Formation in Galvanizing 


“Repuctnc Dross Formation 1n Hot 
Dip Gatvanizinc.” R. J. Kerrer & L. 
D. Ensanx (E. I. du Pont de Nemours 
& Co., Grasselli Chem. Dept.) Steel, 
Vol. 108, June 2, 1941, pp. 84, 95-96. 
Investigation. 


The difference in the amount of dross 
produced using zinc ammonium chloride as 
a pre-dip compared with hydrochloric acid 
was determined. 
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Pieces, 3 x 4 in., of S.A.E. 1020 hot- 
tolled black sheets were pickled in 8.5% 
sulphuric acid at 160° F. for 4 min., dipped 
into running tap water 3 times, immersed 
in pre-flux solution for 2 min., and stood 
in room atmospheres for 3, 10 and 50 min. 
Pre-dips containing zinc ammonium chloride 
were kept at 160° F., and _ hydrochloric 
acid solutions, at room temperature. 

After standing, the pieces were gal- 
vanized by immersing for 45 sec. in No. 1 
grade zinc held at 860° F., and shaking 
them quickly after withdrawal to remove 
excess zinc. The zinc was contained in a 
small glass beaker partially immersed in a 
much larger zinc bath and was covered with 
a thin layer of top flux maintained by oc- 
casional additions of zinc ammonium 
chloride and glycerine 


The zinc was analyzed for iron and then 
16 sheets were immersed in it and the 
iron analysis repeated. This was repeated 
3 more times and the 4 different amounts 
of iron picked up by the zinc bath were 
averaged. The zinc coating obtained 
averaged 1.2 oz./ft.* of surface covered. 

Results showed that 35-70% more iron 
was dissolved by the zinc bath when 3% 
hydrochloric acid was used as a pre-dip 
than when using zinc ammonium chloride 
solutions. There was no increase in the 
amount of iron dissolved by the galvaniz- 
ing bath as the time of standing between 
pre-dipping and galvanizing was increased. 
There was little difference when using 20, 
35 and 40% zinc ammonium chloride solu- 
tions. 
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An average dross savings of about 11 
Ibs. per 5000 sq. ft. of surface galvanized 
was obtained when using a zinc ammonium 
chloride pre-dip; or stated another way, 
for each ton of zinc used for galvanizing, 
a minimum of 55-60 lbs. more dross was 
formed when using a hydrochloric acid dip. 

MS (2a) 


Metal-Sprayed Stainless Steel 


“How To Spray STAINLESS STEEL.” 

C. F. Benner (Gen. Elec. Co.) Jron 

Age, Vol. 148, July 17, 1941, pp. 56- 
59. Practical. 


The metallizing process is particularly 
useful in reclaiming hydraulic rams, rolls, 
etc. Spraying of stainless steel is essentially 
the same as spraying plain carbon steel. 
The process as a whole consists of: (1) 
preparation of base; (2) spraying of metal; 
and (3) finishing. 

The bond between the base metal and 
sprayed metal is strictly mechanical, and, 
therefore, depends on proper roughening of 
base metal, having the base metal absolutely 
clean, and finely atomizing the sprayed 
metal particles. 

It has been the practice for hydraulic 
rams to undercut and thread or groove the 
surface thereby increasing the mechanical 
strength of bond. With pitted rams, the 
surface is first turned down. 

The amount of undercut depends 
the size of the shaft and the thicknes: 
the coat needed. Metallizing Engineering 
Co. has determined the following m 
mum coat thicknesses, as dependent 
shaft diameter: 


~~ 


Diamete Minimum Coating Thi 


1 in. or under 0.010 in. on 1 1$ 
1 in. to 2 in. 0.015 in. on 1 1s 
2 in. to 3 in. 0.020 in. on 1 $ 
3 in. to 4 in. 0.025 in. on 1 S 
4 in. to 5 in. 0.030 in. on 1 is 
5 in. to 6 in. 0.035 in. on 1 1s 
6 in. or over 0.040 in. on 1 1s 


After undercutting the ram is grooved 
or threaded. Roughening with a spc ial 
tool and cleaning free from oil or grcase 
then follow. 

A standard metallizing gun is used and 
No. 11 B. & S. stainless steel wire of the 
following analysis: 0.060% C, 0.57% Ma, 
20.00% Cr and 9.75% Ni. 

If the piece is 2 in. or under, it should 
be turned during spraying at an r.p.m. that 
will give a surface speed of about 35 sur- 
face ft./min. and carriage feed set at 4 
in./rev. If the piece is over 2 in. in 
diam., it should be turned at an r.p.m. 
giving a surface speed of about 50 surface 
ft./min. and carriage feed of 1/6 in./rev. 

In places where much metal has to be 
removed to eliminate umsoundness, it is 
more economical to build these areas up 
with plain carbon steel and follow with 
stainless, so that about 0.040 in. of the 
latter will be deposited. VSP (2a) 


Heat Treating High Speed Steel 


“SurRFACE Carpon CHEMISTRY AND 

¢ Grain Size or 18-4-1 HicnH Speep 

Steer.” W. A. Scuuiecer (Carpenter 

Steel Co.) Trans. Am. Soc. Metals, Vol. 

29, Sept. 1941, pp. 541-605; discussion 

606-622. Unusually comprehensive re- 
search. 


The relationship of time, temperature and 
furnace atmosphere to surface decarburiza- 
tion and carburization of 18-4-1 high speed 
steel during its heat treatment is investi- 
gated. The data apply, to a limited degree, 
to several special methods of heat treat- 
ment. A study of grain size as relate 
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Heat Treating Shells -- Automatically 











eat treating installati n. ons ting t t é tv t ; 
ening furnace, an automat il quenching 
a draw furnace, hardens shells uniformly, scale-f 
tinuously and automatically ne ft several 
types we have designed built t put 
' 
These EF furnaces produce the iniformly hard, 
resisting surfaces required on aircraft engine cylinders 
other aircraft engine parts. Designed for mass product 
k=: SX ge '? : ‘ these EF nitriding furnaces are mounted on rails, 
= eaeeae* ee i } 4 | * 4 rows and in such a manner as to permit practically mn 
"2 © w ” a . 7 E J of . tinuous operation. Built in various sizes and types. lj 
z » 





Coiled copper alloy sheet at the rate of 10,000 lbs. per 
hour, is annealed in this EF gas-fired continuous roller 
hearth type furnace. Equipped with circulating fans and 
spray quench for uniform heating and cooling, this equip 
ment handles coils up to 24” in diameter and 26” in 


width—continuously. No trays are used——-100% net material 











Heat Treating Alloy Steel Forgings 








: 
An EF oil fired continuous rotary hearth type furnace 
one of a number we built for heating alloy steel forgings 
for drawing, hardening and normalizing at temperatures 
ranging from 1000 to 1800 k This installation has 
capacity for heating to 1800° F., 1000 lbs. of steel per hour. 
Can also be furnished in larger or smaller sizes 
We build furnaces for bright annealing, scale-free hardening, forging, 
copper brazing, nitriding, normalizing, billet heating, and for every 
other heat treating process. We solicit your inquiries : 
: 
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When it’s a Guestion of 
LOW COST GAS GENERATING 
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yestl9® 
In the GASIFIER | 


Gas is the most efficient and easiest to control of all fuels, Today, 
when the demands of National Defense are taxing the capacity of 
our gas plants and natural fields, it is more important than ever that 
there be a cheap, easily installed, and economical means of generat- 
ing gas from fuel oil. Both the Gasifier and the O-G Burner operate 
on adaptations of the same principle. Each in its sphere of applica- 
tion is the cheapest, easiest to install and most economical to operate 
of any gas generating equipment. 


The O-G Burner is used where a close control of a relatively small 
amount of heat is necessary. The Gasifier is used where close control 
of both heat and furnace atmosphere is needed and when the gas is 
manifolded. Both types operate either manually or automatically. 


Send for descriptive bulletins. 


See them at the Metal Show, Booth F-54 <j—_—_—__ 





THE AMERICAN GASIFIER COMPANY 
Wallingford, Connecticut 


OIL-GAS COMBUSTION CO., INC. 
17 Whitney Ave., New Haven, Connecticut 














WHY NOT BE SURE YOUR GAS IS DRY? 


Years of useful service prove that when you want dry gas you 
get it with LECTRODRYER. Dew points as low as minus 60 de- 
grees C. and even lower are readily obtained and maintained con- 
tinuously and dependably. LECTRODRYER uses activated alumina 
system of drying, making possible efficient drying for years with- 
out noticeable deterioration or loss of efficiency. No replacement 
of material or regular overhauling is required. 


Write for further information. 








PITTSBLIRGH LECTRODRYER 


CORPORATION 


32ND ST. & ALLEGHENY RIVER PITTSBURGH, PA. 
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to surface carbon reactions and as affected 
by heat treatment time, temperature and 
atmosphere was also made. 

Contrary to the generally-held belief that 
the commonly-used reducing atmospheres 
for high-speed-steel hardening are prone to 
decarburize such steels, it is demonstrated 
that during normal heat treating with a 
freely moving atmosphere some carburizg- 
tion may be expected. 

Under the microscope this carburized 
zone may easily be misinterpreted as a 
decarburized region. Also, the carbon con- 
centration in these areas is high enough to 
prevent the austenite from completely trans- 
forming into martensite during the normal 
quench. This retained austenite can easily 
persist after a single draw, with a conse- 
quent soft skin. 

Repeated temperings succeeded in break- 
ing down this retained austenite and jn- 
creasing the surface hardness. Soft skin, 
commonly blamed on decarburization, may 
thus actually be caused by carburization 
during hardening. 

All types of atmospheres containing less 
than 16% CO produced surface carburiza- 
tion in normal heat treating procedures, 
Atmospheres with more than 16% CO fre- 
quently produced decarburization. Atmos- 
pheres that carburize for short-time heating 
periods may eventually cause decarburization 
if the time in the superheat is sufficiently 
prolonged. . 

The retained austenite present on the 
surface after normal heat treatment can 
usually be broken down by a second draw 
at 1050° F. This accounts for the fre- 
quently reported superiority of tools that 
have been given a double-draw. 

This steel is shown to be not susceptible 
to grain growth when treated from 2350  F. 
or lower. The composition of the furnace 


atmospheres used in the commercial })<at 
treating furnaces studied did not affect the 
gtain size or fracture characteristics. ‘he 


only factors influencing grain growth ire 
time and temperature, time being of <ec- 
ondary importance when temperatures of 
2350° F. or lower are used. 

In discussion, J. P. Gitt pointed out 
that in commercial practice differences in 
atmospheres do have an effect on grain size 
when treatment is accomplished at the 
“same temperature.” The effect, however, 
is one of the atmosphere on the tempera- 
ture of the tool, which in turn exerts the 
expected influence on grain size. When 
temperature control is from outside the 
specimen, as it normally is, the observed 
temperature is seldom the actual tempera- 
ture of the tool, and this discrepancy is 
affected by the atmosphere in contact with 
the tool. 

SAM TouR expressed his conviction of 
some years standing that the soft skin on 
moly high speed steel after hardening in 
reducing atmospheres was due to retained 
austenite from carbon pick-up and not to 
decarburization. The “greater susceptibility 
to decarburization” of molybdenum high 
speed steels may not be that at all, but 
actually their greater austenite carr 

2a 


Bright Hardening of Steel 


“Bricut Heat TreatMEent or STEEL.” 
“Rova.” Sheet Metal Inds., Vol. 15, 
June 1941, pp. 745-753. Practical survey. 


After discussion of the chemical reactions 
in furnace atmospheres, the article deals 
with their practical applications. 

The simplest atmospheres that may be 
used are those obtained by controlling the 
degree of combustion of gas, oil, coal or 
ale, It is extremely difficult to obtain 
satisfactory atmospheres in this way and 
it is usually impossible to obtain surfaces 
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Showing one of the White Half- 

Trac Scout Cars in front of the Chi- 

cago Steel Foundry Company which 

furnishes the shock-proof _ steel 
castings. 


They’re the toughest, fastest armored cars in Uncle Sam’s 
new mechanized cavalry divisions. These White-built Half- 
Trac Scout Cars can “take it” as well as “dish it out” as 
proved by actual field maneuvers. 


They’ve “got the guts” just where they are needed . . . in 
the vital “innards” of the caterpillar tracks. For these un- 
breakable parts, the White Motor Com- 
pany uses super-tough ALLOY STEEL 
CASTINGS supplied by the Chicago Steel 
Foundry Company :— 














SHOCK-PROOF PARTS 


Bogey frame . . Sprocket flanges 
Spring hangers . . Tread Guides 
Top rollers and front rollers 
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Heat Treating Furnace Does Production 
Brazing Job for J. Stevens Arms Company 
NATIONAL GAS FURNACE CO. 
manufacturers of 
INDUSTRIAL FURNACES 
112 POINT ST. PROVIDENCE, R. I. 
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Oilless Lubrication 


Many engineers think of lubrication 
only in terms of oil and grease. This 
probably indicates that they are un- 
aware of the number and variety of 
jebs that RHOADES METALINE OIL- 
LESS BRONZE BEARINGS are doing 


in the metallurgical industries. 


METALINE BEARINGS, rings, wash- 
ers, plates, segments, etc., are per- 
forming an amazing number of jobs 
involving lubrication under heavy 
loads, at high temperatures and 
speeds; giving perfect service under 
water and in a variety of unusual jobs. 


You will find it helpful to know 
what METALINE Bearings can do for 
you. We have just issued a complete. 
new catalogue which tells the whole 
story. Your copy is ready. Send for it. 


With you, as with us, defense comes 
first. We know that you understand 
prevailing conditions and pledge our- 
selves to do our utmost to serve you 
under the existing emergency. 


R. W. RHOADES METALINE CO., INC. 


P. 0. BOX 1 


LONG ISLAND CITY, N. Y. 
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free from both oxidation and decarburiza- 
tion. 

Coke is better than coal, as much hydro- 
gen has been removed, giving a high car- 
bon-monoxide content in a coke-fired at- 
mosphere. Sulphur is deleterious as it 
causes rapid oxidation. Coke should be 
dry before use to prevent generation of 
steam with subsequent severe decarburiza- 
tion. 

Combustion of gas mixtures must be in- 
complete for best results. Most satisfactory 
for coal gas is a ratio of air/gas of 2.5/1 
(reducing, but decarburizing—satisfactory 
for mild steel) or 3.5/1 (slightly oxidiz- 
ing and decarburizing). In the case of 
producer gas, an air/gas ratio of 0.8-1 is 
preferred from the point of view of surface 
reactions, but it is not economical as a 
means of heating because of the unburnt 
carbon monoxide and hydrogen passing into 
the stack. Furthermore, all sulphur should 
be removed in preliminary purification. 

Useful also are mixtures of burnt and 
unburnt gases, where carefully controlled 
partially-burnt gas is used and produced in 
an apparatus outside the working furnace 
Water and carbon dioxide must be removed 
before the atmosphere is introduced into 
the furnace. A positive pressure must be 
maintained in the working chamber to 
avoid leakage. 

The best composition for such mixtures 
easiest determined by running trials unde: 
exact working conditions. In mass prod 
tion where only one grade of steel is ; 
volved, the atmosphere can be simply con 
trolled by placing a ‘“‘cartridge’’ containing 
turnings of the same steel heated to 
same temperature as the furnace in the 
inlet line. Thus any harmful constitu 
react with this steel rather than with t 
in the furnace. 

Small quantities of work may be | 
treated quite satisfactorily by pot anneal! 
—packing the articles in containers w 
either cast iron borings or powdered « 
burizing compound, which remove free « 
gen from the entrapped air. 


Charcoal gas requires less treatm 
than the partially burnt mixtures (w 
and usually carbon dioxide must be 
moved), but it is somewhat more 
pensive to produce. Freedom from 
carburization is obtained only when 
drogen and water vapor are virtually absent 
from the mixture that reaches the furna: 
working chamber. Also, it does not 1 
variably yield surfaces entirely free fr: 
scale, especially in the case of some stain 
less steels. 

Cracked ammonia may be used as is, or 
a cheaper gas can be produced by burning 
the hydrogen and nitrogen with air, either 
partially or completely, followed by efh- 
cient drying. In the latter case, small addi- 
tions of hydrocarbons may be used. The 
cracked ammonia method is rather ex 
pensive, but recirculation reduces the cost 
considerably. 

Cracked hydrocarbons are also useful. 
The cracking may be done in the working 
chamber (although carbon deposition on 
the steel may occur), or, preferably, in a 
“cracker” from which the gas mixture 1s 
led to the furnace. 


The best method of producing a bright 
heat treatment atmosphere depends on the 
details of the job in question. In general, 
the furnace should work at a pressure 
slightly above atmospheric to prevent in- 
gress of air. Water vapor is so harm- 
ful that every source of moisture in the 
furnace must be eliminated (damp brick- 
work, damp jigs or work, cold damp tongs, 
steam from quenching tanks, etc.) JZB (2a) 
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MARR ROTARY NOSING FURNACE 


RECENTLY INSTALLED, and but one of many to be used in shell plants over 
the country. This special rotary heat treating furnace helps speed up delivery on 
artillery shells. The nosing furnace is but one type of rotary designed by MAHR 
engineers and built and installed by MAHR craftsmen — the men who have 


pioneered the rotary and other equally famous furnaces. 


* *& Write us for detailed information about this or any type of heat treating equipment you may need. 


OCTOBER, 


1941 


Our engineers will gladly consult with you on your own problems. No obligation. 
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DO YOUR HEATING THE MODERN WAY 
REDUCE YOUR HEATING TIME FROM 
MANY MINUTES TO A FEW SECONDS 


frequencies above 150,000 cycles for all localized 
heat treatments and for brazing and silver solder- 
ing without annealing and oxidizing the rest of the 
part. 


Visit our exhibit at Booth No. 229 at the 
National Metal Congress. 


for information write to 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


39 West 60th Street 
New York, N. Y. 




















FOR BETTER WORK AT LOWER COST 
CLC.£: BERWICK ELECTRIC METAL HEATERS 


BETTER WORK. Electric heating causes less scale; hence, less injury to dies, 
better finish with less grinding and polishing. Heats uniformly across the 
diameter; hence, no hard cores to split dies. Metal flow is evenly spaced in upsets. 
Electric Eye holds exact, uniform heats—especially important with alloy steels. 


AT LOWER COST. No waiting time; throw the switch, the work starts heating. 
Reaches full heat in a matter of seconds; Every BTU in a KWH goes into work. 
Pull the switch; expense stops. Eliminates intense heat, noise, smoke, and odor. 
No early morning overtime in lighting the furnace. Better working conditions. 


@ The OCF. air-operated Electric Bar Heater heats bars six feet long and from 34” to 
1” in diameter to 2000°F. in from 30 to 75 seconds. Bar heaters can be built for longer 
or shorter stock to your 
specifications, and your in- 
quiries are invited. Other 
types of Q-Cf Berwick 
Electric Metal Heaters are 
available; rivet heaters, 
horizontal normalizing and 
hardening heaters, forging 
heaters, air-operated heat- 
ers and fully automatic 
heaters. Electric Eye con- 
trols opening of electrodes. 
Twelve heat speeds give 
proper range of heats. 


AMERICAN CAR AND FOUNDRY COMPANY 





30 CHURCH STREET, NEW YORK, N. Y 
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2b. Non-Ferrous 


Purifying Plating Solutions 
A Composite 


The very great influence of mechanical 
and “chemical” cleanliness of the electro- 
lyte on the quality of electroplates is now 
recognized, and modern plating installa- 
tions include efficient filtering and purify- 
ing systems. The removal of mechanical 
contamination by filtering and of unwanted 
chemical contamination by chemical or elec- 
trochemical purification are described in re- 
cent articles. 


Mechanical Purification 


Clear plating baths are essential for the 
production of pore-free deposits, and §S. 
WERNICK & H. SILMAN (“The Technique 
of Filtering Plating Solutions,” J. Electro- 
depositors’ Tech. Soc., Vol. 16, 1940, pp. 
99-114) discuss the various types of filters 
in use. The filter press is not satisfactory 
for plating baths because of its tendency to 
leak, and because of the labor involved in 
cleaning and reassembling. 

Candle filters are tubes made from Kiesel! 
guhr, compressed and fired. They give good 
filtration, but have the disadvantage of 
low output of filtered solution because « 
clogging of filtering surface, and require . 
large amount of labor for disassemblin 
and cleaning. 

Filters precoated with Kieselguhr seen 
most satisfactory for plating baths. For » 
filter base, the British use a type of filt 
candle built up by stacking a large numb 
of thin washers together on a slotted ro 
American practice utilizes wood or eboni 
grids covered by cloth or wool bags. 

The centrifugal filter gives good resul| 
but an installation large enough to give th- 
rate of output required for a plating ba 
would be rather expensive. When contin 
ous filtration is used, from 25 to 100° 
of the volume of the tank should pa 
through the filter each hour. 

On filter installations, a pressure ga; 
and a rotameter are useful to indicate t! 
performance of the unit. Activated cha: 
coal is recommended for removing organ: 
contaminants from baths. Other subject 
discussed are anode bags, filter pumps, and 
removal of impurities from plating baths 


Chemical and Electrochemical Means 


The removal of metallic and organic im 
purities in plating solutions by chemical 
and electrochemical methods is a different 
problem. According to O. A. STOCKER 
(“The Purification of Plating Solutions,” 
Metal Finishing, Vol. 39, Sept. 1941, pp. 
479-482), there are 3 general ways of re 
moving such contamination—(1) precipita- 
tion and removal by filtration as a solid, 
(2) change in composition by chemical 
treatment so that the impurity may be re- 
moved by carbon filtration or its effect nulli- 
fied, and (3) co-deposition of the im- 
purity with the metal to be plated. 

An aid to recognition and estimation of 
impurities is the bent cathode test or the 
Hull cell test—the former for low-current- 
density regions, and the latter for the whole 
range of current density from low to over 
140 amps./ft.’ 

The precipitation method is applicable 
to heavy metals in both acid baths and 
alkaline or cyanide baths and to carbonates 
in cyanide solutions. Precipitation by rais- 
ing the pH is limited to solutions operat- 
ing normally at pH value lower than that 
at which metals precipitate. 
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CONSECUTIVE 
YEARS 


GENERAL ALLOYS COMPANY 


is the largest exhibitor in our line at the 
National Metal Shows. 

This year at Philadelphia we will abandon 
conventional sales effort and concentrate 
our entire energies on applying advanced 
alloy engineering and the vastly enlarged 
and remarkably equipped new General 
Alloys facilities to better qualities and big- 





Our National Defense 


is as good as the tools we give our fighting men— 
quality and quantity depend on the calibre of engi- 
neering in your heat treating equipment. Never before 
has engineering so changed the map of the world as 
it has been applied to the tools of war and the “tool- 
ing’ of the aggressors, developed in the steel mills, ma- 
chine shops and heat treats. But it was all born on 
the drafting board from firm lead in a smart pencil. 
Firmer lead in smarter pencils is behind the 


American Defense Program 


You are familiar with the outstanding leadership of 
General Alloys in the engineering, metallurgy and 
casting of heat and corrosion resistant alloys. We 


ger quantities of National Defense products. 
From heat treating battleship propeller 
shafts while rotating to carburizing air en- 
gine crankshafts—from annealing rifle cart- 
ridge cases to heating billets for shell forg- 
ings, General Alloys has had the outstand- 
ing place in Defense engineering and pro- 
duction effort that was to be expected. 


were running “full blast” in 1940, helping to tool the 
air engine plants, equip the Navy, tank arsenals, shell 
makers and gunsmiths with engineered alloys. We 
have since more than doubled our production and are 
now reducing our backlog. We are tooling to meet 
the further demands of Defense. You'll get your Q- 
Alloy and X-ite on schedule in the very near future. 


Your Defense Heat Treating Problems 


Bring your Defense heat treating problems to us at the 
Philadelphia Show—we are cooperating with leading 
furnace builders in handling heavier loads ai higher 
temperatures faster, with greatly improved alloy 
mechanism and furnace conveyors. General Alloys 
will offer you better engineering—and more depend- 
able alloy castings. 





where. 





Philadelphia is the home of Leeds & Northrup Co. Gen- 
eral Alloys is proud of its privilege of supplying the alloy 
components of Homocarb and Vapocarb precision carburiz- 
ing machines. There are no higher standards than those 
of Leeds & Northrup. See the Q-Alloy and X-ite castings 
in L & N furnaces—there is no comparable alloy job any- 








ENERAL ALLOYS COMPANY 


Boston, MASS. 


Branches in 18 Principal Cities 
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THE QUALITY NAMES IN ALLOY 


FOR HEAT CORROSION ABRASION 


























Changing the constitution of an im- 
purity to cancel the bad effect is applicable 
to organic compounds, and comprises severe 
oxidation or reduction followed by activated 
carbon filtration to absorb the residue. This 
treatment is “special” and must be care- 
fully worked out for each case to avoid 
destroying desirable organic constituents. 

Co-deposition of the impurity with the 
metal being plated is very generally used. 
It is applicable to metallic and organic im- 
purities, and is done with low current 
densities and a dummy cathode. 


r 


Specific Baths 


Nickel baths are often purified by raising 
the pH to 6.2-6.4 by the addition of nickel 
hydroxide, nickel carbonate or calcium hy- 
droxide, aided by hydrogen peroxide or po- 
tassium permanganate. This will remove 
practically any heavy metal including bi- 
valent copper. 

Precipitation of metallics may also be ac- 
complished by adding finely divided iron 
or nickel powder to a nickel plating bath. 


Copper, lead and selenium will be ‘‘ce- 
mented” out on the powder, which must of 
course be purified. Then, if iron be used, 
any dissolved iron must be reprecipitated 
and filtered. 

In copper cyanide solutions, the co-de- 
position of lead, thallium, cadmium, silver, 


zinc, nickel and tin is possible by dummy 


plating at low current densities. Excess 
carbonates may be removed by precipitation 
with calcium sulphate, barium chloride, 
barium cyanide, or by freezing out. 

Acid copper, brass, cadmium, cyanidiz- 


ing, and zinc and silver 


solutions are simi- 


3683.31 


3474.02 


3433.04 


3319.43 


pany to control purity. 


this work. 


under scientific control, 
chining costs. 


Style 11 Tool Style 22 Tool 





National Metal Congress 


158 LLOYD AVE., LATROBE, PA. 








Accounts for its 
Amazing Strength 
and Uniformity 


The quartz spectrograph is used at the 
laboratories of the McKenna Metals Com- 


The spectrum of 
cobalt illustrated at the left is typical of 


Use the best steel-cutting carbide, made 


and save on ma- 
Specify KENNAMETAL. 





See the KENNAMETAL exhibit at Booth D-55: 
and Exposition. 


larly discussed. The value of any of these 
purification methods lies in the fact that 
the operator can quickly bring a contami- 
nated solution back to normal operation. A 
bath consistently purified every few weeks 
should never become a source of trouble. 


Alkaline Baths 


A special instance of metallic contamina- 
tion is the undesirable presence of chromi- 
um in a cyanide copper bath. M. M. 
BECKWITH of J. B. Ford Sales Co. (“The 
Removal of Chromium Contamination from 
Alkaline Baths,’ Mo. Rev. Am. Electro- 
platers Soc., Vol. 28, July 1941, pp. 543- 
549) points out that it reduces the cathode 
current efficiency, causes blistering and 
poor adhesion, and reduces the brightness 
of subsequently applied “bright nickel’ 
posits. Even 0.01 gm./l. of hexavalent 
chromium has an effect on the cathode cur- 
rent efficiency of a copper cyanide bath, 
and 0.1 gm./l. will reduce the efficiency to 
zero. 

The hexavalent chromium is rendered 
harmless in the bath by reducing it to 
trivalent chromium with sodium hyposul- 
phite, Na.S:O,. The chromium precipitates 
out as hydroxide from the simple cyanide 
bath. In the bath containing Rochelle salts, 
the trivalent chromium forms a tartrate 
complex in which state it is harmless; but 
as the complex is oxidized at the anode to 
yield hexavalent chromium periodic addi- 
tions of NasS:O, must be made. 

Sodium hyposulphite can also be used to 
remove hexavalent chromium from zinc and 


Chromium from 


Flux Corrosion of Welded Aluminum 


Tue Errect or Restpvat HyGroscopic 
FLUXES ON THE CorROSION RESISTANCE 
oF Wetpvep Licht Metat Tuses (“Der 
Einfluss von hygroskopischen Fluss- 
mittelriickstanden auf die Kc rosions- 
bestandigkeit geschweisster Leichtmetall- 
rohre’”) _E. von Rajakovics. Auto- 
gene Metallbearbeit, Vol. 34, Apr. 1, 
1941, pp. 113-116. Investigation. 


The complete removal of flux  esidues 
in the welding of pipes or hollow profiles 
often offers difficulties. At the same time, 
the use of non-hygroscopic fluxes is ex. 
pensive, or even impossible with aluminum 
alloys of higher magnesium or silicon con- 
tent of lower melting point than that of 
the flux. 

Experiments were made to find out 
whether hygroscopic flux residues left in- 
side pipes leads to serious corrosion. Pipes 
of duralumin were closed by welding and 
the flux was (a) left, (b) washed off only 
with water, and (c) properly washed with 
water, treated with 10% HNO; and again 
rinsed with water. 

It was found that pronounced corrosion 
takes place if the flux residues are left 
and also if they were washed off with 
water only. No corrosive attack either in 
the heated zone or in the weld itself, how 
ever, could be observed after correct treat 
ment with nitric acid. 

Also, if the tubes 
ends so that no 
could enter, the 
rosion. It is, 


were 

moisture 
residue did 

however, 


closed at both 
from the air 
not start 

recommended, in 





cadmium cyanide plating baths. An excess case hygroscopic fluxes are employed, always 
of several gm./l. of Na2S:O, has no harm- to treat with 10% HNO, and rinse ; 
ful effect at the cathode. X (2b) oughly with water afterwards Ha (2b) 
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® Users of TOCCO Induction Hardening 
are eliminating as many as 9 whole manu- 
facturing operations and cutting day-long 
heat-treating periods to about 15 seconds. 


Even where heat-treating was not for- 
merly used, TOCCO is scoring important 
gains for Defense production through 
simplified design. This tractor manu- 
facturer, for example— 


Product: part for tractor final drive 
assembly. 


Formerly used castings. Required con- 
siderable grinding to finish. 


Now they use soft material(about 20R.C.) 





THE 


OCTOBER, 1941 


OHIO CRANKSHAFT 
COMPANY 
Cleveland + Ohio 


















—machine the surface to close tolerance— 
then TOCCO-Harden only this surface to 
56-60 R. C. and give it a quick, final grind. 


Simplified design cuts production time 
and cost. Wearing surface is harder, result- 
ing in 8 to 10 times former life. 


Similar benefits can be obtained for 
your product with TOCCO hardening 
and heating for annealing, soldering, 
brazing, forming or forging. Ask for 
analysis. No obligation. 














Tocca 


"Why Heat Treat the Whole Piece?” 








Physical and Mechanical Properties (including Fa- 
tigue and Creep). Corrosion and Wear. Engineer- 
ing Design of Metal-incorporating Products. Selec- 
tion of Metals and of Metal-Forms. Competition of 


Metals with Non-Metals. 


Specific Applications of 


Metals and Alloys. 


Metal Supplies and Substitution 
A Composite 


The metallurgical design engineer is 
vitally and obviously concerned with prob- 
lems of metal supply, for his whole pro- 
gram of product manufacture is conditioned 
by the availability or scarcity of the metals 
he plans to use. But even with a clair- 
voyant picture of the future availability of 
industrial metals in the forms in which he 
employs them, he still must face the prob- 
lem of selecting ‘plentiful’ substitutes for 
those materials that are ‘short’ or even 
under present pressure. 

It is thus a double problem for the de- 
signer—what materials must be currently 
or ultimately replaced, and what available 
substitutes will be satisfactory? Recent 
surveys have provided some answers, as 
this digest will indicate. 


Supplies 


An excellent review of the supply situa- 
tion as of Sept. Ist or thereabouts is given 
by E. E. THum (“Conservation and Substi- 
tution Required by Metal Shortages,”’ Metal 
Progress, Vol. 40, Sept. 1941, pp. 293-297), 
based on his own sheoreenbnal and on re- 


. tons of this needed for defense. 


ports from OPM consultants at a meeting 
in August. In a nutshell, satisfactory sup- 
plies existed then for only 4 metals and the 
shortage included metals that were not even 
on the critical list 8 mos. ago. 

For aluminum, facilities for producing 
between 500 and 700 million Ibs. a yr. 
are now available, but demands will be in 
excess of 1400 million Ibs. a yr. very soon. 
Capacity and power will not be available 
for production at this rate until Jan. 1943. 
The 10 million Ibs. of ‘housewives’ scrap” 
recently collected was sold to secondary 
smelters and will be used to make a high- 
iron mixture useful for killing steel. 


Antimony is still satisfactorily available. 
There is about 1 yr.’s supply (750,000 tons 
of ore) of strategic chromium, so this metal 
must be rigidly conserved. Copper is 
practically a ‘“‘precious’’ metal, with a total 
of 1,600,000 tons available and 1,250,000 
If there 
is an increase in defense requirements, as 
is altogether possible, the available supply 
for civilian use may vanish. 

Lead for the first time is under pres- 
sure, and its commercial condition is ‘““worse 
than tin’s.”” Tin a very “‘strategic’’ metal, 
is barely holding its own, with a small 
stock pile growing, through conservation 


and substitution. (Read “Tin Conserva. 
tion” in METALS AND ALLoys for August, 
p. 187.) 


Mercury, also “strategic,” is no problem 
at all and may never one. Zinc. cur- 
rently available for all defense and “basic” 
civilian requirements, will continue to be 
denied to nonessential-product manufac- 
turers and may in time even be hard-to. 
get for essential demands. 


Magnesium, with its normal 12 million 
lbs. annual production upped to 20 mil- 
lion this year and an increase to 34 million 
to be completed in 1942, seemed to be wel] 
in hand, at least for aircraft castings. But 
demands for fire-bombs and flares have 
raised expected demands to 400 million 
lbs. a yr., so that absolutely new and at 
present uncharted supply sources must be 
tapped. 


Manganese, the most notoriously strategic 
metal, is a many-sided problem. At present 
we are holding our own, but demands are 
increasing and eventually can possibly be 
met only by full exploitation of emi 
domestic ore and use of our manganiferous 
iron ores—if indeed these measures will 
suffice. 


Molybdenum, currently being used to re- 
place just about everything else that is an 
“alloy” in steel, is officially believed to be 
available in easily adequate amounts, al- 
though the author believes that even with 
moly there is trouble ahead. Nickel is 
still very, very short, and subject to the 
most drastic kind of replacement wherever 
possible. 


The steel situation is badly complicated. 
OPM has asked for a 10 million-ton in- 
crease in steel capacity, which is now 
barely adequate for munitions, def 
essential-industry, lease-lend and 
civilian requirements. This increase i: 
pacity will itself consume about 4.2 m: 
tons of steel for plant. The steel 
age is as much a shortage of pig iron 
scrap as of insufficient open hearth 
rolling mill capacity. The scrap s1 
can be augmented by intensified colle 
and concentration, but no added pig 
capacity can become effective for 15 m 


Substitutions 


A broad review of resourcefulness 
ingenuity in finding and using American- 
made substitutes for these hard-to-get metals 
is given by H. W. Grvetr of Battelle 
Mem. Inst. (‘“Made-in-America Substi- 
tutes,” S.A.E. Journal, Vol. 48, June 1°41, 
Trans. pp. 205-212). Expedients that can 
be used in the case of the “have-not’ 
metals are stock-piling; utilization of low- 
grade domestic raw materials; and substitu- 
tion of an entirely different material, of 
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Write naming your product for specific application data 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois 
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“Uniqueness” is as true of Superior now as it was 
at the start. We are digging in as never before to do a bigger job better, 
month after month. Our men have the will, plus the equipment, for a 
real “first line of defense” to produce metal tubing 54” O.D. and smaller. 
SURE, WE’RE PROUD OF THIS PLANT, because we can see a great 


deal farther over the horizon than before —and to us that is progress. 


SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 


‘SMALL TUBING IS OUR ONLY BUSINESS AND WE KNOW IT” 
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domestic origin, that is equally serviceable. 

Stock-piles have the advantage of re- 
quiring no new technology and no new 
equipment, but no one knows how long 
a war will last. Utilization of low-grade 
materials is costly and slow as it involves 
time and expense for construction of plants 
to manufacture usable finished products 
from the unaccustomed raw material, and, 
when there is no usable technologic back- 
ground, it involves development from the 
ground up of the utilization processes. 
The use of a real substitute is the best ex- 
pedient. 

About 20% of the uses for tungsten 
are not readily replaceable, but this is far 
more than covered by domestic production. 
The remaining 80% of tungsten goes into 
high-speed steel and this is very largely 










replaceable by molybdenum, of which we 
have a large domestic supply. 

The major use of antimony is in stor- 
age batteries. The 10% of antimony in 
the average battery grid can be satisfactorily 
replaced by 0.1% calcium, which is now 
made here. 

The demand for chromium has increased 
greatly in recent years, and there is no 
obvious substitute for our most important 
needs, such as corrosion-resistant stainless 
steels, and heat-resistant and electrical re- 
sistor alloys. Other alloy steels and irons 
can be largely substituted for many com- 
mercial uses, such as in S.A.E. steels and 
in alloy cast iron. 

The most practical substitute for ¢in- 
plate for food cans appears to be black, 
untinned plate, with lacquer linings such 


LET’S GET 
DOWN 
TO CASES 


Precision in manufacturing assumes precision in every detail— 
including precisely the right formula of alloy and flux for each 
soldering operation. Add to that the need for the right quantity 
of solder and flux, in controlled balance. and you have the 
stage set for Kester Cored Solders. 


All Kester Cored Solders are finest quality—chemically pure 
fluxes self-contained in virgin metal alloys. Available in count- 
less combinations of different alloys and fluxes, in various sizes 
of strand and core, they give you the precise answer to the 
question, “Which solder-formula is best?” 


Consult Kester engineers, without obligation, about any metal- 
joining operation. Send a detailed description of your problem. 


It will have prompt attention. 








KESTER SOLDER COMPANY 


4219 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, New Jersey 


Canadian Plant: Brantford, Ont. 


KESTER CORED SOLDERS 


STANDARD FOR 


INDUSTRY 





as are used in beer cans. Tim is used as 
a coating to facilitate soldering the joint 
of the can body, but it has been demon. 
strated that the joint can be replaced by 
other types. The aircraft industry is using 
a 95% Pb, 5% Ag solder on radiators for 
glycol-cooled engines. A 97.5% Pb, 2.5% 
Ag solder is usable for nearly every ordinary 
solder use. Other usable solders are 82.5% 
Cd, 17.5 Zn; 95% Cd, 5 Ag; and 85% 
Pb, 15 Cd plus a little zinc. 

Tin bronzes ordinarily can be replaced by 
silicon and other non-tin bronzes. Such 
bearing bronzes as 80% Cu, 5 Sn, 5 Ni 
and 10 Pb can probably be substituted for 
80% Cu, 10 Sn and 10 Pb in many cases, 
Battelle Memorial Institute is developing 
a lead-base Babbitt that more nearly ap- 
proaches tin-base Babbitt than the alloys 
heretofore suggested. 

Gold plating gives good bearing surface, 
and gold-lead alloys make good bearings, 
Substitution of cadmium for tin is solder 
and Babbitt is limited by the cadmium sup- 
ply; actually, we have a much smaller sup. 
ply of this metal than of silver and gold. 

Substitutes for manganese have received 
very limited attention. Using other ele. 
ments for alloying effect can reduce but a 
small proportion of the total needs for 
manganese, since its tommage use is as a 
“conditioner” of all steel. Titanium and 
zirconium have been proposed as manganese 
substitutes, but the evidence regarding their 
effectiveness is scanty and inconclusive, 
Study of these elements as manganese sub- 
stitutes should be carried on to a real ap- 
praisal of their possibilities and limitations. 

Research to find substitutes should be en- 
couraged and we should not rest itent 
until the strategic materials we mus: still 
import are wiped off the list. 


Designing with Substitutes 


The experience of metallurgical en, neers 
in the automotive industry in subst. ‘uting 
plentiful materials for hard-to-get cetals 
(as of May 1941) is surveyed by [Hos. 
A. Bissett (“Designing for Alterna: Ma- 
terials,” S.A.E. Journal, Vol. 49, July 1941, 
Trans. pp. 249-259). 

The most important design prob'<m in 
the entire program is the replacement of 
aluminum alloy pistons by other ma‘crials. 
Cast iron or cast steel substitutes have 
been developed. Cast iron pistons are 
about 50% heavier, have less than '/) the 
thermal conductivity, and about ‘/) the 
thermal expansion of aluminum alloy 
pistons. 

The result is that the piston pins, con- 
necting rods, and connecting rod_ bearings 
must .. checked for strength and rigidity 
against the higher stresses; the cooling 
system, against the lower thermal conductt- 
vity; and the piston pin fit, against the 
lower thermal expansion. Often, the com- 
pression ratio must be lowered and spark 
timing altered. The recently adopted thin- 
Babbitt main and connecting rod bearings 
have adequate excess capacity to handle the 
higher stresses. 

Cast iron pistons require different and 
more extensive machining and grinding 
operations, so that a complete new machine 
tool set-up is required. The extent of 
use of cast iron pistons depends upon the 
future availability of low grade aluminum 
alloys (containing a maximum of 87% Al, 
all remelted from scrap). 

For brake piston wheels of extruded high 
grade aluminum alloy, low grade aluminum 
cast in permanent molds was approved as 
a substitute over powdered metal, cast iron, 
screw machine steel, welded steel ee 
and special glass. Injected plastic 
wheel pistons have been developed as an 
optional alternate, should the supply of low 
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grade aluminum alloy be shut off. Ex- 
periments are being made with coated pul- 
verized iron and plastics for brake cyl- 


inders. 


Several companies report that 80% or 
more of nickel will be eliminated from 
their passenger cars. The biggest prob- 
lem is replacing the nickel alloy steels be- 
cause of the modifications necessary in ma- 
chining and heat treating, and sometimes in 
the design of the part itself. Nickel steels 
do not have to be controlled and super- 
vised in production as closely as do most 
other steels. 


The trend toward replacing nickel steels 
by other steels for parts of power-trans- 
mission and steering systems started some 
time ago. One company is changing from 
S.A.E. 3100 (nickel-chromium) and S.A.E. 
4600 (molybdenum-nickel) steels to S.A.E. 
4100 (chromium- molybdenum), S.A.E. 
1300 (manganese) and SAE. 5100 
(chromium) steels. Some companies are 
retaining the S.A.E. 4600 steel for gears 
but eliminating all other nickel steels. 
Many are experimenting with the low- 
alloy high-tensile steels. 


All 18-8 chromium-nickel steels used for 


decorative purposes are being eliminated. 
Sul tes include copper plate for small 
mi vs, 18% Cr steels, and chromium- 
plat irbon steel. Some manufacturers 
con late eliminating almost all mold- 
ing | trim. 

If ;crmitted to have nickel-steel alloys 
in oO one part, many engineers would 
retain ‘hem in the exhaust-valves, because 
the ch omium-nickel steels used show the 
greate' resistance to oxidation and corro- 
sion the exhaust gases and to the ex- 
cessiv: heat. Exhaust valves containing 
7-18% Cr and 2-3Y%4 Si are performing 
satisfac'orily, but substitution of these in 
engin designed for  nickel-chromium 


valves ther would have far-reaching effects 
on desicn out of all proportion to the 


weight of nickel saved, or would result in 
a loss in performance and lower valve life. 
In cast iron and cast steel, properties con- 
ferred by nickel can be obtained by in- 
creasing silicon or by substituting other 


non-nickel alloying combinations. 


Recent developments in nickel plating 
will result in reducing the amount of nickel 
in the plate from an average of 114-2 lbs. 
in present cars to an average of 4 lb. in 
1942 models. This has been made possible 
by using bright copper, which is 3 or more 
times thicker than the dull copper used 
pervious in conjunction with a special 
right nickel. Indium, cadmium and sil- 
ver plating have been suggested as substi- 
tutes, but the consensus is that exterior 
plating will be eliminated if nickel for this 
purpose is cut off. 


_ Indications are that 50-80% of the zinc 
formerly used in passenger cars will be 
taken out of 1942 models. Greatest sav- 
ings will be in the elimination of zinc- 
alloy die castings for decorative parts. 
Plated stamped steel or antimony-lead dies 
castings will be used for radiator grilles. 


Much work is being done on development 
of plastic alternates for zinc die castings, 
but there is a difference of opinion regard- 
ing their adequacy for carburetors and fuel 
pumps. A number of other zinc alloy die 
castings are being replaced by plastics, 
Pressed steel, cast iron and steel forgings 
and stampings. 


Brass tubes and tanks in radiators are 
being changed to copper. If copper be- 
comes scarce, specially painted or terne- 
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plated steel may be used, although not as 
suitable. In some radiators, a small amount 
of silver is added to copper used for fins 
to stiffen them enough to permit punch- 
ing of holes. 

Should the use of chromium be re- 
stricted, 18% Cr steels used for body 
molding and trim will be replaced with 
striped painted trim or with plated carbon 
steels or plated copper. If manganese, 
molybdenum, vanadium, zirconium and sili- 
con were still available, it is believed that 
satisfactory substitutes could be developed 
for chromium steels used for parts of trans- 
mission and steering systems, although more 
generous sections might be required to 
compensate for possible deficiencies in im- 
pact strength. 
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Some metallurgists contend that carbon- 
molybdenum steels could be substituted 
throughout the entire car with exception 
of the exhaust valves and ball- and roller- 
bearings. The chromium used in cast iron 
can be replaced by other elements. Chromi- 
um plating is much more likely to be 
abandoned because of the shortage of nickel 
or copper than of the small amount of 
chromium used. 

These and many other described sub- 
stitutions, made or definitely planned, will 
entail no lowering of the standards of 
safety, durability, performance and comfort 
established in the 1941 cars. In virtually 
all cases, however, parts of alternate ma- 
terials cost more than do the original parts 
made of critical materials. X (3) 
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to be sure your Stainless Steel FITS 


E have two clear obligations these days. 
One is to produce every last pound of 
steel possible. That we're doing—with further 


expansion well on the way. 


| 

| 

| 

The other is to help you make the best 

possible use of the stainless steel available: to | 

aid you in avoiding waste, ironing out fabri- | 

cating kinks, and selecting the type (or sub- ; 

stitute grade) best suited to your requirements. | 

This company has conducted broad re- | 
search for many years. The result isa wealth | [—) Certified Technical Data on 

of accumulated technical knowledge Bites, 

experience which we're happy to throw wide 

open to you, both in the form of printed | 

| 

| 

/ 

| 


material and personal consultation. 


@ You'll find 6 avenues of cooperation listed 
at the right. Please check those helpful to you, 


and mail the coupon to us. 
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ALLEGHENY LUDLUM STEEL CORP. 
Oliver Building, Pittsburgh, Pa. 


We'll welcome the printed informa- 
tion or personal assistance checked 
below. 


— Stainless Steel Manual—a 
|} complete discussion of types, 
treatment, and uses. 


} 124-page “‘Handbook of Spe- 
_} cial Steels,” containing a val- 
uable Stainless Selector Chart. 


individual Stainless Steel 


and Grades (Blue Sheets). 


Fabricating Problems (state 
your service conditions). 


[— Research Laboratory and 
\_} Field Technical Staff Con- 
sulting Service. 


Cooperation in complying 
with U.S. Government Con- 
servation Regulations. 
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DEPENDABLE UNIFORMITY 


whether it’s 
a sample or 
a million... 


you'll find the same degree of uni- 
formity throughout in Callite con- 
tacts. Such precision engineering and 
manufacturing saves you valuable time, 
eases today's burden of responsibility, means 
that you can count on Callite as a reliable 
source of supply. 
It is for this reason that engineers specify Callite 
contacts over and over again. Today, we can 
supply you with screws, rivets, composites, inlays 
or special forms ...in tungsten, molybdenum, 
silver and special alloys . . . in near-to-normal 
delivery time. Whenever your specifications call 
for uniformity in contacts, call on Callite, Callite 
will design and manufacture special contacts to 
meet your specific requirements, 
CALLITE TUNGSTEN CORP., 546-39th Street 
Union City, N. J., Branches: Chicago, Cleveland 
Cable: “Callites” 
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Powder-Metal Bearings 


“Porous Metat BEARINGs.” 
Engineering, Vol. 12, Sept. 
496-500. Review. 


Product 
1941, Pp. 


Porous metal bearings have a wide range 
of service. In general, these self-lubricat- 
ing bearings are not recommended for ex. 
treme impact and high pressure service. 
They have proved superior to cast bronze, 
however, where medium to high speeds are 
encountered with fairly balanced loads. 


Standard design practice for solid bronze 
bearings may be used for sintered bronze 
bearings. Any design changes are towards 
simplification. 


Self-lubricating bearings are not confined 
merely to applications where they hold suffi- 
cient lubricant to last the life of the ma- 
chine in which they are used. An additional 
reservoir of oil can be provided by coring 
or machining cavities in the bearing hous- 
ing. A continuous supply of oil to main- 
tain a lubricating film on the bearing is im- 
portant for successful performance. Any 
tendency of a bearing to heat is counter- 
acted by expansion of the oil within the 
bearing pores, which generally constitute 
25-35% of its volume. 




























The elimination of the messiness of 
grease is a decided advantage over the cast 
type bearing. Blow holes and other cast- 
ing defects are avoided, and uniformity of 
structure is assured by pre-determining 
weight and dimensions. 

Porous metal bearings can be inted 
with closer tolerances than are sible 
with cast and machined bearings. A _ hard- 
ened steel plug is used to maintain bore 
size and alignment is a simple pres. oper- 
ation. Reaming is both unnecess and 

| undesirable. Although porous bearin.s may 
be machined, this is discouraged bc: .use it 
seriously impairs the self-lubricatin. prop- 
| erties. 

Permissible bearing pressure {:° self- 
lubricating bearings is said to be the same 

| as for plain bronze installations. H wever, 

| there are so many variables prescut that 
recommendations regarding loads, speeds, 
clearances, etc. are impossible in border- 
line applications. Composition, hardness, 
etc. must also be considered. 

The type of lubricant to be used is de- 


termined by the service in which the bear- 
ing is placed. The life of the oil in a 
sintered bearing depends upon the degree 
of porosity, operating temperatures and 
wall thickness of bearing. 


Materials from which porous bearings 
are made vary somewhat with the manu- 
facturer. Bronzes have proved particularly 
desirable. However, since a characteristic 
of copper is its catalytic effect upon the 
oxidation of oil at high temperatures, man- 
ufacturers have used pure iron in some 
applications. 


Normal bearing wear does not close off 
the pores of a porous bronze bearing. 
Galling, scoring, and incorrect machining 
will close the pores. 


Powdered iron bearings have 3 advan- 
tages over bronze: (1) they will with 
stand higher bearing pressures, (2) there 
is an absence of catalytic effect on oil, and 
(3) lower cost of material. But, the self- 
lubrication of powdered iron bearings 4 
not as positive as in bronze bearings, 


| more rigid specifications for bearing align- 


| dered iron. 


ment are necessary for bearings of pow- 


(3) 





METALS AND ALLOYS 






































Made by Compressing Powdered Metals, 
in a Single Automatic Operation 


Manufacture by compressing powdered metals is rapid, economical, adapt- 
able. Intricate as well as simple parts are being produced. Various metals 
and alloys are obtainable. And automatic press equipment especially devel- 
oped for powder metallurgy processes is now available ... presses that are 
in successful use, in many plants, producing parts such as 

















Porous Bearings * Iron Gears * Alnico Magnets * Motor Brushes * 
Contact Points * Iron Radio Cores * Copper Discs * Gaskets * 











ee 
nd Stokes presses are rugged and powerful, practical and productive ... the result of our many 

years of research and development work with engineers in this field. Built into them is more 
gs than 40 years’ experience in the manufacture of automatic press equipment for forming chemicals, 
u- explosives, pharmaceuticals, ceramics and other materials. The press shown, for example, is one 
ly of four similar cam-operated machines and is designed especially for making straight and flanged 
tic bushings. It applies 30-tons pressure, to both sides of the piece; output is up to 35 pieces per 
he minute. 
n- If you need press equipment, or if you have a problem in powder metallurgy in which our ex- 
ne perience and knowledge or our experimental laboratory facilities may be helpful . . . we invite 

inquiries. 
iff Send for new 48-page catalog. 
| 
i F.. oe STOKES MACHINE COMPANY | 
ng 5972 Tabor Road Olney P. O. Philadelphia, Pa. | 

Representatives in New York, Chicago, Cincinnati, St, Louis, Cleveland, Detroit, Boston 

. Pacific Coast Representative: L. H. Butcher Company, Inc. 
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was studied. 


The addition of 
vanadium to a 1% Cr steel with 0.20% 





3a. Ferrous 


Titanium in a Chromium Steel 


“Some Errects or TITANIUM on Low 
CaRBON 1 Per Cent CHROMIUM STEEL.” 


Joun N. Pappas & Morris CoHEN. 
Iron Age, Vol. 148, July 31, 1941, pp. 
29-34. Original investigation. 


The effect of titanium on the mechanical 
properties of a 1% Cr steel with 0.20% C 
The steels were prepared in 
17-lb. induction furnace. 

The following conclusions were drawn: 
aluminum, titanium or 


raises its coarsening temperature. The 


effectiveness of the elements decreases in 
the order named 

The addition of titanium to the above 
low-carbon 1% Cr steel lowers «strength 
and raises ductility and impact value. 
Titanium not only deoxidizes and refines 
the grain, but has specific alloying action 
as well. 

Aluminum and _ titanium inhibit air 
hardening after normalizing up to 1850° F. 
After normalizing at 2050° F. the air 
hardenability of titanium-bearing steels in- 
creases. Vanadium in the absence of alumi- 
num or titanium raises air hardenability 
after normalizing at 1850° F. or above. 

In “pseudo-carburized,” heat-treated, 
quenched-and-tempered steels, titanium con- 
tents between 0.025 and 0.25%, produce 


The Question of the hour: 


How Can We Substitute? 


JESSOP SUGGESTS :- 





There are two kinds of substitutions you can make which 


will effectively aid in National Defense: 


(1) Substitutions 


to conserve strategic materials, (2) Substitutions to con- 


serve production time. 


Certain Jessop Steels will help 


you conserve in both directions: 


FOR CONSERVATION OF 
MATERIALS 


SILVER-PLY Stainless-Clad 
Steel offers great savings in nickel 
and chromium. The average sheet or 


plate is made with a 20% stainless steel 
cladding, therefore’: SILVER-PLY uses 


only 1/5 as much stainless alloy as 


solid stainless. 


MOGUL Molybdenum-Tungstei 
High Speed Steel affords consider- 
able savings in tungsten, as it con- 
tains only 1.30 to 1.80% of this 
strategic element. It performs equally 
as well as 18-4-]1 for most applica- 
tions, and in many cases results in 
superior performance. 


RAPID FINISHING Semi-High 
Speed Steel, containing only 3.75 
tungsten, gives excellent service on 
fast finishing cuts where an extremely 
smooth and accurate surface is 
required. 


FOR CONSERVATION OF 
PRODUCTION TIME 


High Carbon-High Chrome Die 
Steels. Jessop’s “3C’’, “CNS”, and 
“WINDSOR SPECIAL” die steels are 
extremely resistant to wear... 
minimizing down-time for regrinding 
dies and assuring long die life. 
TRUFORM Non-Shrinkable Die 
Steel is an oil hardening die steel 
which is very easy to heat treat . . . 
virtually eliminating waste of ma- 
terials and time due to inexpert 
hardening. 


Composite Die Sections. Because 
JESSOP Composite Die Sections are 
rolled to shape, much less machining 
is required than for straight sections. 
Dowel and screw holes may be 
drilled after hardening. 





If You Attend the Metal Show: 
You are cordially invited to visit the 
Jessop exhibit at Booth No. 13. We 
will be glad to answer your questions 
on conservation. 


JESSOP STEEL 


WASHINGTON 





CARBON =- 


HIGH SPEED =. 


If You Cannot Attend the Show: 
Write for our special booklet about 
the show, and which contains other 
interesting information for users of 
tool steels and stainless steels. 


COMPANY 


or tT TT, 
7 LVANIA 


SPECIAL ALLOY 


STAINLESS and COMPOSITE STEELS 


632 


a wide range of mechanical properties. Low- 
titanium steels exhibit high strength with 
moderate ductility and impact resistance, 
while higher titanium steels exhibit 
moderate strength with high ductility and 
impact resistance. 

The combined use of aluminum and 
titanium may be advantageous in obtain- 
ing certain properties with less titanium 
than would be required in the absence of 
aluminum. 

Hardened vanadium-bearing steels show 
greater ability to retain their strength after 
tempering than non-vanadium steels. This 
property is not impaired by reducing the 
vanadium from 0.16 to 0.09% and in re- 
placing it with about. 0.03% Ti. This 
gives an excellent balance of properties. 

VSP (3a) 


Cast Iron for Machine Parts 


Cast Tron ror HiGcu-GrapeE MAcHIne 
PARTS AND AS SUBSTITUTE MATERIAI 
(“Gusseisen fur hochwertige Maschinen- 
teile und als Austauschwerkstoff’) F. 
Roti, Maschinenbau-Betrieb, Vol. 20. 
Mar. 1941, pp. 127-129. Practical. 


For best wear resistance in cast iron, a 
lamellar matrix with medium size graphite 
particles and high combined carbide con- 
tent are desired. Nitriding further im- 
proves resistance to wear, especially in al- 
loy cast irons. 

In some cases phosphorus additions are 
advantageous; the impact resistanc 


5 
not suffer if phosphorus is kept helow 
0.5% P. Cast iron can thus be us t 
cams, sliding surfaces, cylinder bushings 


and bearings. Machinability can b 
proved for screw machine work | n 
nealing. 

Volume changes under alternating n- 


perature conditions are eliminat by 
properly adjusting the silicon content In 
order to insure permanent stability i: size 


for instrument parts, stress relieving |vcat 
treatment is carried out at 660° F. to ~50° 
F., or in oil at 300° F. 


As compared with low-carbon st ist 
iron shows a much lower rate « ist 
formation under flowing water. T ast 
skin is particularly valuable for cor: sion 
resistance. High grade cast iron is prac- 


tically scale-free up to 1150° F. RPS (3a) 
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Stainless Steel 
Welded vs. Cast vs. Rolled 


“COMPARISON OF THE PROPERTIES 
18-8 Wetp Merat, Cast METAL A 
Rottep Meratr.” K. W. Ostrom & R 
D. Tuomas, Jr. (Arcos Corp.) Welding 
J., N. ¥., Vol. 20, July 1941, pp. 317s 
323s. Comprehensive research. 


The metal-forms compared were the as- 
cast ingot, the hct-rolled ingot, the as-cast 
weld metal (made with electrodes rolled 
from the ingot), and the hot-rolled weld 
metal. 

The original ingots were 11 in. sq. and 
5 ft. high; they were hot-rolled to 4 im. 
round bars for the as-rolled studies. The 
44, round bars were hot-rolled to 9/16 in., 
cold-drawn to 3/16 and flux-coated. Solid 
blocks of weld metal 2 x 5 x 11 in. were 
deposited with the electrodes for the as- 
welded studies. Another block 414 x 42 
x 5 in. was deposited with welding, then 
forged and hot rolled to 3%4-in. round bars. 

All of the materials were tested in the 
conditions of (1) as-received; (2) am 
nealed at 1950° F. for 15 min., watet- 
quenched; (3) annealed at 2300° F. for 
60 min., water quenched; (4) sensitized 
4 hrs. at 1200° F. after treatment (2). 
The physicals determined were yield 
strength, ultimate strength, elongation, 
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In the Tools and Weapons of Defense 


Like hundreds of other plants, the Ampco foundries are all out for defense. 
Today 98.5% of the output is devoted to defense activities. Ampco Metal 
and Ampco-made bronzes are being used in aircraft, machine tools, ord- 





nance, and other equipment where the sturdy, wear-resistant qualities of 
Ampco alloys are essential. 


For years before the defense program was under way, Ampco was serving 
American industries, helping build the quality for which American products 
are famous. The high tensile strength, controlled hardness, and resistance 


to wear and corrosion of Ampco-made bronzes were early recognized by 
designing engineers as necessary for satisfactory equipment performance. 


Catalog number 22—brand new—shows why Ampco Metal is preferred by defense contractors. 


AMPCO METAL, INC., Department MA-10, Milwaukee, Wis. 























AMPCO FOUNDRIES — plant capacity has been 
doubled, making this the largest foundry in the 
country devoted primarily to the production 
of aluminum bronzes of controlled analyses. 


OCTOBER, 











Izod value and hardness. Corrosion tests 
were made for 5 periods of 48 hrs. in 
boiling, concentrated nitric acid. 

The ultimate tensile strength of the cast 
ingot was considerably lower than the 
other forms of the alloy. The weld metal 
in the as-welded condition had slightly 
lower strength than either of the hot- 
rolled metals, but higher than the -as-cast 
ingot. 

The grain sizes of the as-cast ingot and 
of the weld metal are large, but decreased 
in this order. For the as-hot-roiled metals 
the grain size is a minimum, and these 
have the maximum yield and _ ultimate 
strengths. Any of the heat treatments ap- 
plied to the as-hot-rolled metals results in 
a decrease in strength 


The ductility of the ingot material in the 
as-cast and hot-rolled conditions was better 
than that of the weld metal for either con- 
dition, which might be associated with the 
high dispersion of inclusions in the weld 
deposit. The sensitizing 1200° F. treat- 
ment does not result in loss of ductility 
or impact, and ductility appears to be a 
rough indication of the impact value. 

The corrosion rate of the 1200° F. 
sensitized specimens is a maximum for 
each form of material. The annealed 
specimens had minimum rates of corro- 
sion. The annealed weld deposit had a 
slightly higher corrosion rate than the 
annealed ingot specimens. The presence 
of ferrite, found to a considerable extent in 
the as-cast ingot and slightly in the as-cast 











These brand new bulletins carry val- 
uable data on products engineered 
by Moraine from metal powders: 
Durex Iron, Durex Oil-retaining 
Bearings, and Porex Filters. For 
metallurgists, they contain helpful 
new information on physical prop- 
erties, structure, and applications of 
Durex products, For designers, they 


NEW BULLETINS 


ON POWDER METALLURGY 


give facts on tolerances, shape and 
size possibilities and limitations, 
For production men, they suggest 
time and money-saving short-cuts in 
processing methods, show how Du- 
rex and Porex parts save materials, 
improve product performance, often 
do jobs never done before, Any or 
all bulletins sent promptly on re- 
quest: Porex Filters: Form 101M, 
Durex Bearings: Form 102M, and 
Durex Iron Parts: Form 103M. 


MORAINE 


MORAINE PRODUCTS DIVISION, GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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weld metal, does not affect the corrosion 
rate, since the as-cast ingot specimens had 
a slightly lower corrosion rate. 

Differences in the corrosion rate of the 
metals formed by the two processes are 
largely due to the amount of carbides pres. 
ent. The minimum in corrosion rate for 
weld metal may be attained by annealing 
or by increasing the cooling rate during 
welding. 

Micrographic studies, which are illus. 
trated, indicate that ferrite, formed above 
2050° F. in the cast ingot and weld metal, 
can be made to dissolve completely at an- 
nealing temperatures with sufficient time: 
mechanical work prior to annealing aids 
the process of ferrite solution. In both 
ingot and weld metal, the carbides pre. 
ferred to segregate at ferrite patches rather 
than on grain boundaries, but when sensi- 
tized at 1200° F. the grain boundaries are 
outlined by carbides. WB (3a) 


Cast Iron at High Temperatures 


“Some Factors AFFECTING THE Ry; 

SISTANCE OF Cast IRON TO DEFLECTION 

UNDER Loap at HiGH TEMPERATUREs.”’ 

L. W. Botton. Foundry Trade J., Vol 

65, July 3, 1941, pp. 3, 4, 7; July 

1941, pp. 17, 18, 24; July 17, 1941 
pp. 44, 46, 48. Investigation. 


Special attention has been given in this 
work to the influence of graphite size, vari- 
ations in silicon and phosphorus contents, 
and to alloying employed to the extent of 
rendering the structure of the iron austen- 
itic. Some data on carbon steels of vary- 
ing carbon content have also b ob- 
tained. 

A method of testing has been dev ed, 
which consists essentially of tra: se- 
loading a bar of standard dimens at 
one end while the other end is dly 
held, the stressed portion of the ba ing 
held at a predetermined constant t era- 
ture. Apparatus and method em; »yed, 
influence of silicon, phosphorus and 
graphite-size on rigidity of cast i) at 
1560° F., rigidity of carbon ste and 
heat-resisting cast irons at 1560 are 
discussed. 

Silicon exerts a stiffening influ: on 
cast iron, the rigidity of casting ing 
increased as the silicon is increased. The 
scaling of the silicon-iron specimens was 
only superficial. The high-silicon irons, 
which are extremely brittle in the cold, 
were found to bend under prolonged stress 
at 1560° F. The bar containing 1}.77% 
Si gave permanent deflection of 0.86 in. 


at the free end of the test-piece under a 
stress of 3,750 Ibs./in? after 12 days 
at this temperature. 

The results of these tests show that ad- 
ditions of silicon of the order of 7% and 
more considerably increase the resistance 
of cast iron to deformation under load at 
high temperatures. Since the phosphide 
eutectic melts at a temperature of approxt- 
mately 1760° F., at temperatures of this 
order the presence of relatively smal! quantt- 
ties of phosphorus is sufficient to cause al- 
most complete loss of mechanical strength. 

The austenitic irons Nicrosilal and Nt 
Resist were found to have good resistance 
to deflection at 1560° F. It appears that 
gray cast iron for high-temperature serv- 
ice should have as fine a graphite structure 
as possible. 

Three plain carbon steels were tested, 
and it was found that these had less fe 
sistance to deflection at 1560° F. than 
many of cast irons examined. If the 
service conditions entail heating the cast- 
ing slowly to a uniform temperature, it 
thought that an iron that ts highly re- 
sistant to deflection will give better serv- 
ice than one that is less resistant. On the 
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The materials going into Standard’s forgings and castings 
are under the constant supervision of trained metallurgists. 
Their job is to safeguard the quality built into every part 
delivered to our customers. 

A complete, modern testing laboratory is constantly en- 
gaged in research and routine tests for your protection. 

Add trained shop personnel and up-to-date manufacturing 
equipment and you have the story behind the satisfactory 
service of materials made by Standard. 





STANDARD STEEL WORKS 





OCTOBER, 1941 

















CALLITE TUNGSTEN CORPORATION 
546 39TH STREET + UNION CITY, NEW JERSEY 


branch offices: Chicago, Ill. — Cleveland, O. 





® No belts. no friction drive— 
direct-connected. 


® No excessive noise or vibra- 
tion. 

* Bronze bowl, disk and ring re- 
sist corrosion. 


® No splashing of polishing ma- 











- > 
SPECIALTY WIRES 


of accurate 
TEMPER, TOLERANCE, FINISH 





CALLITE’S FINE WIRES 
meet your most exacting de- 





mands where temper, tolerance 
and finish are concerned. This 
dependably uniform line covers 
a broad range of metals and al- 
loys, in sizes down to .002” or 
finer in certain cases. If trouble- 
some problems arise, consult 
Callite’s engineering depart- 
ment. This skilled corps is at 
your disposal on out-of-the-or- 
dinary matters of research and 
development. Investigate today. 


Write for Complete Details 


Callite fine wire is obtain- 





able in aluminum, beryl- 
lium-copper, stainless steel, 
monel, brass (all grades), 
phosphor-bronze, silver, 
nickel-siiver and other alloys. 


























METALLOGRAPHIC 
POLISHING 
MACHINE 


produces 
SCRATCH-FREE 
SPECIMENS 


EYt Fimo , 


The CINCINNATI VARIABLE 
SPEED POLISHING MACHINE sets 
new standard of efficiency for 
smoothness and simplicity of oper- 
ition in the preparation of speci- 
mens for microscopic examination 
uniformity and scratch-free 
surfaces are achieved consistently 
—even with inexperienced opera- 
tors—because of the smooth run- 
ning, direct connected, variable 
speed motor which gives a range 
of speeds between 300 and 3,000 
R.P.M. 


Write for Bulletin S9 for full de- 
scriptive details. 














terials. ' 

foughout, gf THE CINCINNATI ELECTRICAL TOOL CO. 
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other hand, if the service conditions are 
such that the casting is subjected to steep 
temperature gradients, then it is possible 
that some stiffness must be sacrificed, and 
less rigid iron will be better able to with- 
stand these conditions. AIK (3a) 


3 b. N on-Ferrou f 


Tin Application Developments 


“Tin 1n Founpry Practice.” Foundry 

Trade J., Vol. 64, June 5, 1941, p. 374. 

Extracted from the Annual Report of 
the Tin Research Institute. 


Electro-deposition of white tin bronzes. 
tin-rich alloys, bearing metals, pewter and 
the use of tin oxide in the vitreous ename! 
industry are discussed. 

The best composition of the white bronze 
alloy deposit for resistance to atmospheric 
tarnishing is found to be 40-45% Sn, the 
balance being copper. White bronze ap. 
pears on the whole to be slightly less 
tarnish-resistant than chromium, but is 
more easily repolished. 

Research was undertaken to find an alloy 
more suitable for ships’ underwater bearings 
than the alloy at present in use. One 
tin-rich alloy of outstanding superiority 
containing a higher percentage of tin than 
that now used is recommended. Among the 
large number of new tin-rich alloys ex- 
amined, two containing over 90% Sn 


C 


been selected for development of n f 
improved pewters. 

Bronzes having better propertie: f 
many purposes have been made € 
laboratory by adding small quantit f 
aluminum and casting by a new tech 
The rolling properties of these allo e 
extraordinarily good, and their mec! il 
properties in the annealed condition «re 
superior to those of the best alloys e 
for condenser tubes; corrosion resi. nce 
remains to be determined. 

As a guide to the selection of oy 
compositions, the constitution of the ies 


of alloys containing 5 to 18% Sn a iil 
to 7% Al has been worked out re- 


liminary corrosion tests in sea wate g- 
gest that the alloys may be parti ly 
useful as condenser tubes. AIK ») 


Condenser-Tube Alloys 


‘SERVICE EXPERIENCE WITH 
NEWER CONDENSER-TUBE ALLO’ 
Mechanical Engineering, Vol. 63, S¢ 


1941, pp. 653-656, 658. Research 


Admiralty, Muntz and arsenical copper 
for condenser tubes have been supplemented 
during the past decade by a new group of 
alloys including among others aluminum 
brass, aluminum bronze, copper-nickel, 
copper-nickel-zinc, and copper-nickel-tin, 
to meet the demand for condenser tubes 
with superior corrosion- and erosion-fe- 
sistant properties. The A. S. M. E. Spe- 
cial Research Committee on Condenser 
Tubes in its 1940 Report has surveyed ex- 
perience with this new group of alloys in 
the condenser tube field. 

The aluminum-brass type is being em- 
ployed in increasing amounts in power 
station condensers using salt water. The 
70 copper-30 nickel type showed the best 
all-around corrosion resistance to salt water 
aboard naval vessels. However, the copper 
nickel alloys have not proved satisfactory 
around tidewater and contaminated harbor 
water. High copper-tin-bronze will give 
longer service where circulating waters are 
high in acid. 

A public utility company on the West 
Coast using sea water at velocities of 5-6 


METALS AND ALLOYS 








= ‘ 











T/ Ni looks ahead... 


not simply to serve you but to 


SERVE YOU WELL! 





In this period of urgency, we of Titan appreciate 
our responsibility to our old friends, —OUR 
CUSTOMERS. Men of Titan are working night 
and day to fulfill customers’ demands,—subject only 
to first call by Uncle Sam! 





Titan production facilities are being improved and 
expanded both to meet today’s requirements, and 
in anticipation of tomorrow when Quality PLUS 
Economy will be essential to “Business as Usual.” 





Today, as always, Engineers in the Titan metallurgi- 
cal laboratories are carrying on with constant re- 
search to assure that Titan products will continue to 
offer improved physical characteristics to meet ex- 


acting specifications. 

Ciintee, Titen. with tall knowledie thet we are 
doing those things in our plant and laboratory that 
make us a good source of supply today and in the 


years to come. 











ORGINGS, DIE CASTINGS METAL MANUFACTURING CO. 
WELDING RODS cede PA. 
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THE PROPERTIES OF LEAD 


Work Hardening & Resistance to Flexure Failure 





A test to measure the increase in hardening due to cold working 
was devised, and the following results were obtained on various 
grades of lead and some of its alloys. 








DESCRIPTION OF SPECIMEN INCREASE 
Corroding Lead 99.99+% (.006 Bi) —Rolled SE —sWdW‘i 
Common Lead 99.85+% (.12 Bi) —Rolled ___----—S—S——CSCS<— 
Corroding Lead 99.998% (no Bi) — Rolled 3% 
Common Lead 99.98+% (.002 Cu) — Rolled 12% 
Chemical Lead 99.92+% (.06Cu) —Extruded _--  ssS—C‘—S 
Tellurium - Lead (.06 Te) — Extruded 26% 





These results were obtained with loads of 1100 grams. Extruded calcium 
lead alloys containing .03% Ca were tested at higher loads, as follows: 


1300 1500 1900 2100 2200 


grams grams grams grams grams 
Increase in eS 
Hardening 16% 22% 22% 23% 18% 


Resistance to failure by bending was tested by subjecting strips of lead under 
stress of 200 pounds per sq. in. to reversed 90° bends made alternately over 
5” diameter rolls at a rate of 11 cycles per minute. 


GRADE OF LEAD PREEeECIMER = FAILURE. ~—- ELONGATION 
Common Lead 99.85+% Extruded 72 49 
Chemical Lead 99.92+% Extruded 103 52 
Corroding Lead 99.99% Extruded 54 35 


The properties of work hard- 
ening and failure by bending, 
are of interest where the lead 
in its application is subjected 


to cyclic loading or flexing. 
e 


Shown at right are lead lined 
Steam separators (4’ x 6! 634") 


in chemical plant. 





ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE + NEW YORK «+ Eldorado 5-3200 


THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 
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The Bell Airacobra’s tti- 
cycle landing gear permits 
full brake application at 
high land speeds. Brakes 
have to be more powerful. 
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OWDER METALLURGY is a means of making things which cannot be pro- 


duced ...or produced as well, or as economically, by other methods. 

One better “thing” developed from an idea about this modern technique 
is a bimetallic friction material—made from a combination of sintered pow- 
dered metals welded to steel—now widely used in friction type clutches and 
brakes because of long wear, resistance to high temperatures and uniform 
friction. Brake discs are “rendering unparalleled performance” in the hydrau- 
lic disc brakes of giant bombers and swift fighting planes. 

As pioneer manufacturers of metal powders of every kind, we have had 
the opportunity of co-operating with the developers of this powder product 
—and supplying powders with definite characteristics dictated by the prop- 
erties required in the finished application. 

Information based on rather wide experience and our co-operation are 
offered to the manufacturer with a serious interest in the application of parts 
or material produced by powder metallurgy. 


METALS DISINTEGRATING COMPANY 
ELIZABETH, NEW JERSEY 


PIONEERS IN METAL POWDERS SINCE 1818 
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Physical and Mechanical Property Testing and In- 
spection. Routine Control and Instrumentation, X-ray 
and Magnetic Inspection. Spectrographic and Photo- 
elastic Analysis. Corrosion- and Wear-Testing. Ex- 
amination of Coatings, Surface Measurements, Metal- 
lographic Structure and Constitution. 


X-Ray Analysis in Industry 


A Composite 


X-ray analysis is a comparatively recent 
development, immature, incompletely un- 
derstood and_ insufficiently appreciated. 
Many different laboratories and groups of 
workers are carrying out work in X-ray 


analysis, and each independent group has 
usually built up its own technique. Many 
improved methods have been developed and 
new applications discovered. 

Although descriptions of some of these 
methods and applications have been pub- 
lished from time to time, there has been 
no concerted effort to bring the material 


together and organize it so that a general 
picture can be had of the progress in X- 
ray analysis thus far. 

The J. Scientific Instruments, an English 
publication, has taken the initiative for 
closer collaboration in this field by pub. 
lishing a series of papers in its May and 
July 1941 issues, which summarize the 
many methods and applications developed 
in England. 

The papers do not discuss the highly 
specialized art of crystal analysis but are 
devoted mainly to the many other charac- 
teristics of the solid state that can be de. 
termined by X-ray analysis. Technique 
and interpretation are stressed. 


Industrial Applications 


W. HuME-ROTHERY « G. V. RAYNoR 
(J. Sci. Instruments, Vol. 18, May 1941, 
pp. 74-81) compare the relative advantages 
of the X-ray and classical methods for the 
determination of phase boundaries in metal- 
lurgical equilibrium diagrams. The classi- 
cal methods are best for the determination 
of the liquidus and solidus curves, but 
for the determination of the solid solubility 
curves, and transformations in the solid 
state, the method of thermal analysis is 
inferior, owing to the sluggishness of trans- 
formations in the solid state. 

Most solubility curves are now de- 
termined by microscopic methods. The al- 
loy in lump form is annealed to produce 
equilibrium, quenched and examined mi 
scopically to see how many phases it 
tained at the quenching temperature. 

Most X-ray investigations involve th 
use of filing. It is necessary to obtain th 
filings in a state of true equilibrium. A 
lump of the alloy is annealed, quen: hed 
from the temperature concerned, after w) ich 
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Tempera tute; 
J for Executing 
Defens 2 Contract? 


CATALOG F-241 contains de- 
scriptions and illustrations of 
Burrell High Temperature Box, 
Muffle, Pit and Tube Type Fur- 


naces for laboratory use. 





Data on automatic controls, high 
temperature combustion tubes, 
furnace pyrometers, tap trans- 
formers, sulfur removal appara- 
tus, and sulfur-by-combustion ap- 
paratus is also included. 


BURRELL 


TECHNICAL SUPPLY CO. 
1936-1942 Fifth Avenue, Pittsburgh, Pa., U.S.A. 
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filings are prepared and re-annealed to the 
same temperature. 

At lower temperatures the X-ray method 
is valuable, provided that specimens are 
given suitably long annealing treatments. 
The idea that X-ray methods permit phase 
boundaries to be determined accurately with 
a few alloys must be discarded. 

At higher temperatures the classical 
methods become relatively more suitable. 
In diagrams involving superlattice forma- 
tion, the X-ray method is the best. 

The conclusion reached is that the two 
methods should be used in conjunction for 
the best results. 

A. H. Jay (lbid., pp. 81-84) sum- 


marizes a number of X-ray investigations 
performed ina steelworks research labora- 
tory. 


A case was examined of the effect of 
over-annealing during the softening treat- 


ment on the magnetic properties of the 
finally hardened steel. The X-ray method 
used for the specimens consisted of direct- 
ing a slit-shaped beam on to the surface 
of the block and receiving the side reflec- 
tions on a flat film placed to face the speci- 
men. 

Transformer steel sheet was examined by 
X-ray and showed that crystal size can be 
correlated with magnetic watt loss values. 

The X-ray powder diffraction method of 
investigation has become increasingly more 
valuable. H. P. Rooxssy (Jdid., pp. 84- 
90) discusses the method and some aspects 
of the experimental technique. A_ very 
practical application of this method is to 
distinguish between an alloy and a mixture 
of two metals. 

X-ray examination of mechanical wear 
products, a new approach to a problem of 


great complexity, is presented by H. J. 
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The following bulletins giving technical data on Vitreosil (vitreous 
silica) and Thermal Alumina Ware are now in print and any | 
or all of them will be sent to technologists upon request. | 


No. 1--VCM Crucibles and Other Items for the Coal Chemist 
No. 2—-Electric Immersion Heaters and Containers for Heat- 
ing Acids | 
No. 3—Gas Sampling Tubes 
No. 4—Hydrochloric Acid Equipment 
No. 5—Special Transparent Apparatus and Equipment | 
No. 6—Thermal Alumina Ware 
No. 7—Pipes and Fittings 


We shall be happy to assist you in applying our products to the | 
solution of your problems. | 





Supplies of Vitreosil industrial equipment and laboratory 
ware are arriving regularly from our English factory. 


“The THERMAL SYNDICATE, Ltd. 
12 East 46th Street New York, N. Y. 


























GOLDSCHMIDT « G. F. Harris (ldid., pp. 
94-97). A wear testing machine was used 
(Avery-Brounsdon), and the fine powder 
formed by the abrasion was examined in a 
9 cm. diam. Debye-Scherrer powder camera. 

The photographs showed highly diffuse 
diffraction lines, indicating a very small 
particle size or severe internal strains. The 
abrasion products consisted of mixtures of 
ferrite and iron oxide. The oxides were 
FeO and Fe;QO,. Small amounts of cementite 
were also present in certain cases. The 
amounts of alpha-iron, FeO and Fe,O, in 
the wear powder depended on the steel 
composition, phase constitution and certain 
experimental factors. 

In a paper entitled “The Spoiling of 
Tungsten Magnet Steels’ (ldid., pp. 97- 
98), C. WAINWRIGHT describes an X-ray 
examination of the structural changes oc- 
curring in tungsten magnet steels during 
heat treatment. Bars of tungsten steel 
were given various treatments and then 
examined. 

It was found that both unhardened and 
hardened steels gave only the lines of 
alpha-iron. After soaking in the spoiling 
region, the double carbide of Westgren 
and Phragmen and tungsten carbide lines 
were present. As soaking proceeded, ori- 
ginal diffuseness was progressively reduced 
until the doublets were completely 
solved. 

Also, residues remaining after electro) 
solution of the iron reproduced the ab 
processes of carbide formation. From 
normal steel, the residues gave no spectra 
after spoiling, both FekW.C and WC wer 
present. 

Finally, there was no evidence fot 
existence of cementite under any condit 
Hardening of the steels caused only : f 
modifications in the carbide lines. 


Technique 


“Experimental Technique in the S: dy 
of Alloys by X-rays” (Ibid., July 1941, »p. 
131-133), a paper by Otive S. Epwa vs 
& H. Lipson discusses ways of overco g 
difficulties arising in taking X-ray pl 
graphs of metals and alloys. The ex 
menter must have available several d 

ent characteristic radiations. To ob: :in 
these, it is necessary to use a continuo: sly 
evacuated X-ray tube with at least 6 n- 
terchangeable target holders. 

The target should be efficiently water- 
cooled. The focus of the electron stream 
on the target should be a horizontal line. 

In order to eliminate beta-radiation, a 
filter must be used which has an absorption 
edge lying between the alpha- and beta- 
wave-lengths. By the use of larger cameras, 
clarity is gained and the separation of lines 
on the film is increased. 

W. A. Woop (lbid., pp. 153-154) sur- 
veys the principal changes in structure of 
a metal during deforrnation as brought out 
by application of X-ray diffraction methods. 
In the elastic range, the grains preserve 
their integrity; at the yield stress, there is 
a breakdown into smaller components of 
differing orientations; at fracture, the identi- 
ty of the grains is lost. 

* The X-rays show that the grains do not 
break down continually into smaller and 
smaller components as deformation pro- 
ceeds, but only to a well-defined lower 
limit. X-rays also show the existence in 
the breakdown process of a speed effect. 

X-rays have shown that up to the ex- 
ternal yield point, the contraction of atomic 
spacing is proportional to the applied stress 
and that as the stress is increased beyond 
the external yield point, the contraction of 
lattice spacing slows down and _ rapidly 
reaches a limiting value. (4) 
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G-E HRD UNIT DETERMINES ELECTRICAL AKES OF 
QUARTZ CRYSTALS - - - SOLVES CUTTING PROBLEM 


\T'S no secret that frequency control of many oscillating 
electrical circuits employed in vital defense apparatus— 
adio transmitters and receivers, aircraft beam indicators, 


ircraft and submarine detectors—depends upon quartz 
rystals. 


lo secret either, is the fact that hair-line accurate measuring 
nethods to check the electrical axes of the crystals are of 
extreme importance in the manufacture of these control 
units. Using the G-E XRD Unit, manufacturers have found 
in x-ray diffraction a satisfactory method of analyzing 
uncut crystals and determining the proper direction of 
cutting. X-Ray diffraction does the job faster, far more 
accurately than ever before, and contributes a valuable 
saving of both time and material. 
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The XRD Goniometer Assembly illustrated below is one of 
several types of highly efficient instruments used by quartz 
crystal manufacturers. The G-E XRD Unit is designed for 
precision research and control analyses. It embodies the 
safety, convenience, flexibility, ease of operation, and 
adaptability that are required for effective utilization of 
the x-ray method. 


Modern, progressive analytical laboratories have been quick 
to recognize the G-E XRD Unit as a dependable “problem 
solver.” If, in your laboratory, you have a problem that has 
you stumped, why not do this: Use the convenient coupon 
to request full information about the G-E XRD Unit and its 
application to your problem. The services of our X-Ray 
Diffraction Laboratory staff are yours for the asking; 
address your request to Department R210 


Please send me complete information about the G-E XRD X-Ray 
Diffraction Unit and its application to analytical problems. 


Nome. ' 


Position 


Company 





(Please attach to, or write on, your company letterhead) 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILt., U. S$. A. 
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“COOKE 
VERTICAL 
COMPARATOR 
(OPTICATOR) 


For the rapid and accurate measuring 
or checking of Gauge Blocks, Gauges, 
Precision Machined Parts, Etc. 


The first instrument for the HIGH 
PRECISION MEASURING FIELD us- 
ing the NEW COOKE OPTICATOR 
UNIT. 


® This vertical Comparator offers vis- 
ual indications with an amplification 
of | to 1000, facilitating the rapid 
and accurate readings of hundred 
thousandth values without human 
error. 


Adjustable color screens for toler- 
ance limits allow any desired field area 
for observation of the keenly defined 
scale graduations, 





‘THE R. Y. FERNER CO. ‘ 


For Rapid Checking with laboratory accuracy the COOKE OPTICAL COM.- 
PARATOR is far ahead of any former instrumentation. 


For full particulars address 








‘ses) BOSTON, MASS - 
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Eberbach Micro 


for determining 
HARDNESS 
CHARACTERISTICS 
of 
METALLIC ALLOYS 


An extremely accurate Vickers dia- 
mond makes micro indentations on 
metallographic specimens, permitting 
a comprehensive analysis. 

This tester is designed for use in 
conjunction with any metallurgical 
microscope equipment so that data 
may be taken visually or photo- 
graphically. 

Examination of the indentations can 
be made at any magnification up to 
the maximum power of the micro- 
scope employed. An extremely sensi- 
tive electronic relay-operated pilot 


light is employed for timing the load. 





Hardness Tester 





. 2. Pe 


Courtesy Climax Molybdenum Co. 


Above photomicrograph 
(1000X) shows micro mdenta- 
tions made by the Eberbach 
Micro Hardness Tester on a 
sample of chromium - molyb- 
denum cast steel. 


Comple‘e Info-mation 
Mailed On Request 


EBERBACH and SON CO. 


Ann Arbor, Michigan 






















Weldability Testing 


“TNVESTIGATION OF THE SINGLE REAp 

Wetpapsitity Test.” A. M. Man rove 

(Ordnance Dept., U. S. Army) Welding 

J., N. Y., Vol. 20, July 1941, pp. 324s- 
328s. Research report. 


The variables in the single bead welding 
test and their effect on the test data are sur- 
veyed. The single bead welding test has 
been developed at Watertown Arsenal, and 
is considered as a simple, dependable 
weldability test, which can be made at 
low cost and in a short interval of time. 
Its weakness as a test for weldability is 
that hardness alone will not distinguish 
between toughness and brittleness. 

The Arsenal has made the test a standard 
for analysis and further development. Th 
data reported are for S.A.E. 1020 and 1045 
steels in tests to determine (1) that section 
of the plate at which highest hardness is 
induced by the heat effect of welding, (2) 
the effect of length, width, and thickness 
of plate, and (3) the effect on tempera 
ture of several points on the bottom su: 
face, and within the plate by variation in 
plate dimensions. 

The author finds the maximum hardness 
in the heat-affected zone is induced under 
the crater. The lowest hardness is at th 
initial point of the bead. Reasonably con 
stant hardness is obtained underneath 
body of the bead between those two poi 

Increasing the plate width from 3 to 6 
and the length from 6 to 9 in. does not 
preciably affect the hardness values, but 
increase in thickness from YY to 1! 
causes an appreciable increase in sect 
hardnesses. The determination of 
temperatures at points within the plat 
the bottom surface directly under the « 
of the weld, where peak temperaturc 
around 1300° F. were attained, does 
furnish a definite index to the harder 
ity of the heat-affected zone. 

All of the hardness tests were made 
the Rockwell Superficial tester, and ir 
der to obtain a mean and fair repres: 
tion of the maximum hardening, the ave 
of the 5 hardest readings in any s« 
was arbitrarily taken as the maximun 
duced hardness for that section. S 
disparities in the average maximum | 
ness appear to exist on various sec 
taken from the single bead welded p! ite 
between the start and the crater, but in 


every case the minimum and maximim 

hardnesses are reported for the start ond 

crater hardness surveys respectively. 
WB (4) 


Photoelastic Analysis 
A Composite 


Stress analysis*by means of photoelastic 
studies of transparent models with polar- 
ized light is increasingly employed by met- 
allurgical design engineers to resolve prob- 
lems of shapes and sections of metal struc- 
tures under design. A symposium on the 
status of the new technique was published 
in the August issue of J]. Applied Physics. 
» In the first paper, R. WELLER of Wash- 
ington State College (‘Three Dimensional 
Photoelasticity Using Scattered Light’, J. 
Applied Physics, Vol. 12, Aug. 1941, pp- 
610-616) reviews a new method of stress 
analysis in which a beam of light is polat- 
ized and passed through a narrow slit to 
give a plane beam, which in turn is passed 
through the transparent test model at any 
desired section. 

The light scattered from this illuminated 
section is polarized and analyzed within the 
model itself so that in the section will ap- 


METALS AND ALLOYS 


























pear interference fringes from which the 
stresses in the chosen section may be deter- 
mined. From a study of a number of such 
sections the stress distribution within the 
whole test smple may be derived. 

The apparatus required is somewhat sim- 
pler than that used in conventional photo- 
elastic methods and is fully described and 
discussed together with attendant experi- 
mental difficulties. 

A new approach to problems involving 
ilvnamic loading and vibratory stress is of- 
fered by W. M. Murray of Mass. Inst. 
Tech. (‘‘Photoelastic Study in Vibrations,’ 
Ibid., pp. 617-622). The application of 
stroboscopic methods to photoelastic exam- 
ination to determine instantaneous stress 
listributions existing during dynamic load- 

is described. The theory and the ex- 
mental technique for a particular type 

f problem including an ingenious mechan 

device for creating controlled dynamic 
sses are described. 

[he need for a universal method of pre- 
dicting or avoiding stress concentrations 
where possible 1s emphasized by an article 
by R. E. PETERSON of Westinghouse Elec. 
& Mfg. Co. (“Some Examples of Failure 
Due to Stress Concentration’, Ibid., pp. 

\-625). Several typical fatigue failures 

have been observed in practice are il- 
rated and discussed. 

t is noted in a case of a gear tooth that 

fatigue cracks are located at exactly 
points at which they may be expected 
photoelastic studies. In several other 
the need for photoelastic analysis of 
tress conditions is emphasized. The ex- 
s given include gear teeth, keyways, 
d shafting, and crankshafts. HFK (4) 


Spectro-Analysis of Tiny Areas 


MeTHOD FOR THE SPECTRUM-ANA- 
YTICAL EXAMINATION OF SMALL AREAS 
Ein Verfahren zur spektralanaly- 
schen Untersuchung kleiner Flachen- 
emente’’) G. THaNHEISER & J. Heyes. 
litt. Katser-Wilhelm-Inst. Eisenforsch. 
iisseldorf, Vol. 23, No. 3, 1941, pp. 

31-39. Descriptive. 


pectroscopy is useful in cases where it 
lesirable to have a knowledge of the 
position or the distribution of elements 
very small areas of a surface, ¢.g. 

few thousandths of a mm.’ 
Chis recently developed method uses a 
in mica foil with holes of 0.01-0.02 
m., which is placed over the surface (or 
mented on) through which the spark is 
lirected to the surface. Preferably a d.c. 
arc is used for the production of the spec- 
trum. A number of examples are repro- 
luced in photographs. Ha (4) 


Metallographic Standards 


EVALUATION OF METALLOGRAPHIC TESTS 

bY MEANS oF STRUCTURAL STANDARD 

SERIES (Auswartung metallographischer 

Werkstoffpripungen durch Gefiige-Rich- 

treihen”) Hans DrerGarten. Maschinen- 

bau-Betrieb, Vol. 19, Dec. 1940, p. 
525-527. Practical. 


In order to use metallographic tests for 
current inspection in production it is neces- 
sary to agree on a scale of classifications. 
For the grain size this can be done easily 
by comparison with a standard series of 
micrographs. 

Each standard structure is given a num- 
ber. The same system may be used for 
temper conditions, inclusions, hardening 
structures, slag contents, segregation, etc. 
A system of classification by means of num- 
bers in decimal arrangement is suggested. 
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An inspector is able to run about 200 
tests a day; and the results can be easily 
compared and evaluated by the engineer 
in charge. RPS (4) 


Shear Strength and Test Velocity 


Tue INFLUENCE oF TESTING VELOCITY 
ON SHEARING STRENGTH OF LIGHT 
Metat Riverine Wire (“Der Einfluss 
der Priifgeschwindigkeit auf die Scher- 
festigkeit von Leichtmetall-Nietdraht’’) 
K. MAatTTHAES Aluminium, Vol. 23, 
Mar. 1941, pp. 156-159. Investigation. 


Experiments made some time ago by 
other authors on the behavior of light 
metal riveting wire indicated a definite in- 
fluence of testing velocity on the shearing 

















strength, which showed differences of 50% 
between highest and lowest value for 
changes in shearing velocity of only 1:2. 

As no definite reason for this behavior 
could be found, the experiments were re- 
peated over a much wider range of testing 
velocity—from 0.7 to 317,000 sec., corre- 
sponding to shearing velocities of 0.0004 
to 184 mm./min. The wires used were 3 
and 5 mm. thick of hardened aluminum- 
copper-magnesium alloy. 

No pronounced influence of testing 
velocity could be established in these tests; 
the individual value of shearing strength 
showed only +2% difference. It is as- 
sumed that the differences found in former 
tests must be ascribed to errors of indica- 

tion in the testing machine. Ha (4) 


The Caliper Gage 
of a Thousand 
Uses 





Booth 286 
National Metal Show 


The Federal +49 type of Cali- 
per Gage with the Federal Dial 
Indicator is one of the handiest 
gages a man can use. It is not 
primarily a most precise gage, 
but it enables you to get a 
quick check on innumerable 
types of work which ordinarily 
are inspected for thickness by 
cumbersome methods. The 
arms are made in_ various 
shapes to suit. The other two 
gages are for inspecting drawn 
shells for thickness and for 
simultaneously checking diam- 
eter and concentricity. Write 


for information and catalog. 


FEDERAL PRODUCTS CORP., PROVIDENCE, RHODE ISLAND 





FEDERAL 








Chicago . Cleveland . 


Detroit * Hartford . Muncie 
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. Pittsburgh . Rochester 








657 


ee 








) 






























See these 
ABSCO Meehanite Castings 
at the Metal Show—Booth D-23 


For HEAT and 
PRESSURE RESISTANCE use 


ABSCO MEEHANITE 


Molds, Melting Pots, Retorts and Heat- 
ing Elements are typical of ABSCO 
Meehanite Castings. Meehanite Heat 
Resistant Castings are engineered to 
meet the severe growth, warpage and 
scaling problems encountered up to 
1650° F. 






Comparison of growth 
of gray and alloy cast 
iron and 3 types of 
Meehanite. All test 
specimens are heated 
30 times to 1600° F. 







1. GRAY CAST ON 





2. ALLOY CAST IRON 
3. GA MEEHANITE 
4. WR MEEMANITE 
5. SC MEEHANITE 


GROWTH ihe CHES 






Bring us 
Your Problems 





NUMBER OF TIMES HEATED 
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KUX PRESSES 


FOR POWDERED METALS 


MASSIVE STEEL 
CONSTRUCTION 


PRESSURE 
APPLIED BY 
BOTH PUNCHES 


| MOVABLE UPPER 
| & LOWER CORE 
| RODS 


FILL & PRESSURE 
ADJUSTMENTS 
EASILY AND 
SIMPLY MADE 


e* @ @ 
VARIOUS MODELS 


& SIZES 
AVAILABLE 











Write for Catalog 


‘KUX-LOHNER MACHINE CO. 


Dept. M, 2145 Lexingten St., Chicago, iil. 
¥ ; 
A | Record 


offic! 
ARMAMENT 
PRODUCTION POLICIES 


Questions — Answers 





for 


INDUSTRIAL EXECUTIVES AND ENGINEERS 





*A RECORD OF A FORUM 
held in the Engineering Societies Auditorium 
BY THE NEW YORK POST OF THE 
ARMY ORDNANCE ASSOCIATION 











e What are the Various Forms of Government Bids? 
e What Tax Provisions Apply on Government Contracts? 


¢ How Does the Government Aid in Procuring Additional 
Plant Facilities? 


e How May Financial Assistance Be Obtained? 
¢ What are the Types of Government Contracts? 
e What are the Labor Provisions in Government Contracts? 


Nowhere Else Can This Authoritative Information 
Be Obtained So Quickly! 


| Price $1.00 


REINHOLD PUBLISHING CORPORATION 
330 West Forty-Second St., New York, U. S. A. 
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SYMBOLS of DEFENSE. 


HE 35TH DIVISION was_ special distinction. During 
, yes of the few American 110 days of front line service, 
outfits in World War I which the Division suffered casual- 
had no nickname. But the ties of 7,926. Today, the 
name for valor which these National Guardsmen of Mis- 
National Guardsmen of Mis-  souri and Kansas are prepar- 
souri and Kansas earned in ing to defend American 
battle will long be remem- rights and American liber- 
bered. In the critical fighting ties against any encroach- 


at Vauqois they served with ment by foreign aggressors. 


HE ENCROACHMENT of corrosion is an attack aimed at 
T the heart of industry. Against this attack, Circle © is the 
symbol of a sure defense. Among the corrosion resistant 
alloys developed by the Lebanon Steel Foundry, Circle © 
23 is widely accepted because of its generally good cor- 
rosion resistant qualities combined with satisfactory 
physical characteristics. At Lebanon, this alloy is induc- 


tion furnace melted. Consult a Lebanon metallurgist. 


LEBANON STEEL FOUNDRY ¢ LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cHamotTtTe) METHOD 












LEBANON Sicinhes ond Speciel Uy STEEL CASTINGS 
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By Edwin F. Cone, Editor 


Air Conditioned Blast Furnaces 


The application of air conditioning to American blast 
furnaces gains momentum. The Inland Steel Co. has or- 
dered complete equipment to air condition one of its 
Indiana Harbor stacks. On top of or simultaneously with 
this comes the announcement that the Jones & Laughlin 
Steel Corp., as a result of the application of this system to 
three of its furnaces, will service approximately all of its 
11 stacks with this air conditioning equipment. It is un- 
derstood that pig iron yield on a tonnage basis has been 
increased 8 per cent at one furnace. By expanding the 
installations to 11 furnaces, the company is stated to ex- 
pect that it will produce additional tonnage equivalent to 
that of a new blast furnace. 


Open-Hearth Steel Capacity 


As of June 30, 1941, the total capacity for producing 
steel in open-hearth furnaces is officially reported as 76,- 
097,130 met tons per year, a new peak. From 1930 to 
1935 the capacity was fairly stationary at 66,600,000 to 69,- 
000,000 tons. At the end of 1925 or 1514 years ago it 
was 53,570,631 tons, thus making the expansion in that 
period about 42 per cent. 


Another Society Exhibition 


The list of technical societies which hold exhibitions 
has been increased. The Electrochemical Society an- 
nounce ‘an extensive industrial exhibit, educational in 
character” as an integral part of the fall convention in 
Chicago, Oct. 1 to 4, at the Hotel Knickerbocker. 


Tin 


World production of tin for the first half of this year 
is reported as 125,000 tons against 105,200 tons for the 
same 6 mos. in 1940. Deliveries to the United States 
totaled 80,372 tons to Jaly 1, 1941, as compared with 50,- 
609 tons for the same period a year ago. 









Magnesium Alloys 


Dr. R. H. Harrington of the General Electric Co. states 
that the present trend in the application of magnesium 
alloys is for—crankcases and covers, breather caps, super- 
charger parts, carburetor parts, manifolds, body parts for 
coal drills, portable polishing tools and drills, vacuum 
cleaner parts, light-weight bearings of low load carrying 
capacity, oil pumps, airplane wheels, reciprocating parts in 
printing presses, rotating parts in fans and blowers; panels, 
cases and fittings for portable instruments; bus doors, frames 
for fish nets, parts for grinders and sanders; light structural 
framework, fuel tanks, housings, furniture, trimmings, and 
small die cast parts such as door handles. 


Magnesium 


The present remarkable expansion in the production of 
magnesium is befng made possible by new plants using 
sea water as a source of the metal, says Dr. R. H. Harring- 
ton, metallurgist, General Electric Research Laboratory. 
Present output points to a yield of 30,000,000 Ibs. for 
1941 and nearly 90,000,000 lbs. in 1942—from 6,000,000 
to 90,000,000 Ibs. in 3 yrs. 


More Steel Castings 


Production of steel castings in the United States is in- 
creasing. For the first 6 mos. of this year the output of 
commercial castings, as reported by the Bureau of Census, 
U. S. Dept. of Commerce, has been 596,022 net tons (84.9% 
of capacity). This contrasts with 358,767 tons (51.1% of 
capacity) to July 1, 1940, and only 236,378 tons (33.7%) 
to July 1, 1939. The contrast between the present period 
and the same one in 1939 is striking. 


Selenium 


There has been a “fabulous” increase in the use of pure 
refined selenium, says a report of the International Tele- 
phone and Telegraph Corp. The increase has been 100- 
fold this year over last. While one of the lesser known 
of the elements, it is employed in making red glass, certain 
pharmaceutical products, and particularly in selenium rec- 
tifiers. These are being used extensively by various Na- 
tional Defense suppliers. 


Bessemer Steel Capacity 


Despite the statement that, owing to the fact that one 
Bessemer converter, installed largely for experimental pur- 
poses was dropped from the list in the last 6 mos., the 
Bessemer capacity has declined about 3 per cent since 
Dec. 31, 1940, it is probable that the trend will be up- 
ward in future official reports. Present converters are being 
enlarged and new ones will likely be installed. 


Bauxite Consumption 


All previous records in the domestic consumption of 
bauxite were exceeded in 1940 at 958,695 gross tons— 
22 per cent greater than the 782,975 tons in 1939, the 
previous peak year. Domestic shipments contributed 47 
per cent and net imports 53 per cent of the total 1940 
apparent consumption. 


(Additional ‘“‘Trends” on page 666) 
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CINCINNATI No. 2 —s, 
Tool Grinding Machines butt WI 
MEEHANITE CASTINGS 


Help Prevent Production interruptions 






steady supply of sharp tools and cutters contribute much to 
and steady production in America’s vital metal working 
ints and shops. Built with MEEHANITE Castings through- 
CINCINNATI No. 2 Cutter and Tool Grinding Machines are 
eping supply lines open. 
[hese and other CINCINNATI products provide their users 
with the 'extras’’ which are the result of better design expressed WRITE FOR BULLETINS 
through better castings. Note the various MEEHANITE 


High vibration absorption qualities. 

Constant and accurate alignment through freedom from warpage. 
. Uniform, defect free metal structure. 
. Machinability, strength, toughness. 


& WN 


















Castings used in the machine shown. By virtue of the scientific, No. 9—Machine Tool Castings” = YG 
accurately controlled MEEHANITE processes, these castings No. 12—Design with Confidence’ « 
contribute: 











Visit Booth H-47 at the Metal Show 
SEARCH INSTITUTE - 311 ross street - piTtsBURGH, Pa. 
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By Edwin F. Cone, Editor 


Capacities Expand 


Expansion in both steel making and pig iron capacity 
of the country is a feature of present developments. The 
American Iron and Steel Institute reports that during the 
first half of 1941, the steel making capacity has increased 
almost 2,000,000 tons, making a total increase of nearly 
4,500,000 tons in the 18 months, Jan. 1, 1940 to July 1, 
1941. The capacity as of June 30, this year, is 86,148,700 
net tons. 

There has been an increase in blast furnace capacity of 
300,000 tons during the first half of this year so that the 
rated capacity as of June 30, 1941, is 57,937,000 tons of 
pig iron and ferroalloys. 

Of the expansion in steel capacity placed in operation 
this year, 1,500,000 tons was open-hearth and 686,000 tons 
electric furnace steel. 


Malleable Iron Castings 


The production of malleable iron castings this year 
shows a decided increase over that of recent years. Ac- 
cording to the U. S. Dept. of Commerce, the output to 
Aug. 1 this year has been at the rate of about 68,990 net 
tons per month as compared with 47,160 tons per month 
for all of 1940, with 40,050 tons each month for all of 
1939 and with 50,190 tons per month for the year 1937. 
The increase for this year to May 1 over the 1940 rate is 
nearly 46.5 per cent. 


Aluminum, Past and Present 


Fifty years ago, when aluminum was first produced by 
the Aluminum company, the price was $8 per lb. Today 
as a result of a vast expansion in output, it is now 15c 
a lb. Five decades ago the output was only 9,000 lbs. a 
year; when present new plants are operating it will soon 
total 1,100,000,000 Ibs. a year, says an announcement of 
the company. 
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New Alloy for Airplanes? 


Will aluminum alloys have to be displaced by a stronger 
material in airplanes? Dr. John E. Younger, aeronautical 
engineer and winner this year of aviation’s coveted award, 
the Spirit of St. Louis gold medal, is reported in the daily 
press to have concluded that these alloys will have to be 
displaced by a stronger material, possibly steel, to with- 
stand the terrific stress of faster flying. He is reported to 
be convinced that the present all-metal plane of aluminum 
alloy construction is not the ultimate in aircraft design, 
and he suggests that private industry or the Federal Gov- 
ernment sponsor university research laboratories to study 
new methods of building aircraft. 


A New Spark Plug 


According to a patent granted to John H. Dillon of 
Akron, Ohio and assigned to the Firestone Tire & Rubber 
Co. of that city, a radioactive spark plug for auto engines 
will reduce gasoline consumption, and give quicker start- 
ing and more power. The feature is a plating or alloy 
of a radioactive metal, such as polonium, on one or both 
of the electrodes across which jumps the spark that ex- 
plodes the gasoline in the cylinders. Instead of having a 
coating, the electrodes may be made from an alloy of nickel 
and a radioactive metal such as polonium. 


Steel for Auto License Plates 


Michigan authorities announce that smaller automobile 
license plates will be adopted in 1942 to conserve steel. 
The saving in the production of 2,261,560 sets of plates, 
the total for last year, will be 287,304 Ibs. 

Similar steps are under consideration for other states 
Bh the case of New York, a substantial saving is possible. 


Cadmium 


During 1940 a new high was recorded in the apparent 
domestic consumption of cadmium at 6,666,000 lbs. This 
is 13 per cent greater than the total in 1937, the previous 
peak year. 

Production of the metal in 1940 was also a new total 
at 5,921,488 Ibs. 

As might be expected, imports of cadmium were sharply 
lower last year—or only 27,491 Ibs. against 309,874 Ibs. 
in 1939. 

With 717,000 lbs. more Cd used than was produced and 
imported, suggestions for substituting Sn in solder by Cd 
do not look very useful, since there is already a red ink 
balance. 


Fluorspar 


Operations at American steel mills and aluminum plants 
expanded so much last year that the demand for fluorspar 
resulted in total shipments from domestic mines attain- 
ing to the second highest on record. The U.S. Bureau of 
Mines states that domestic mine production was 41 per 
cent higher and shipments 28 per cent greater in 1940 than 
in 1939. The record for 1941 is likely to surpass last 
year s. 

(Additional “‘Trends”’ on page 664) 
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FABRICATED DOWMETAI 


Douglas DC-3 transport in flight. 


The pictures of some of the Parts used by 

ft in their DC-3 transport 
were chosen Primarily to illustrate the -fab- 
METAL” magnesium sheet. 


its remarkable weight- 
- Dow has technica] infor- 
and invites consultations. 


A CITATION OF USEFULNESS 


It is gratifying to Dow that magnesium is Playing such 
a vital role in the furtherance of our security program. 
Millions of Pounds of this metal, produced by Dow, 
are now going into Gircraft and other defense equip- 
ment. Placement on the Priority list is, truly, q Citation 
of distinction. “evidence of indispensable usefulness 


which industry understands and appreciates. 


Reclining Passeng 
Panels fabricated 
ings are 


Douglas Pilot seat for 
DC-3 fabricated from 
DOWMETAL sheet, extry- 
sions and Castings. 
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